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Avionic Engineering Next SatelHte Problem^ 

Maripower Surveyed Getting Data to Earth 


P-100D new electrical concept stemming 
from Sundstrand Constant Speed Drives 


North American’s F-IOOD, Air Force fij>htcr-homher, has new aiito-piloc 
dcvelopcil expressly for supersonic jets. To power this and many other eicc- 
rtomc and electrical devices necessitates the newest concept in electrical sys- 
tems. Sundstrand Constant Speeil Drives provide an automatic constant 
frequency a-c system having plenty of stable power under all flight conditions. 
Heavy overload capacity assures reliable power for optimum operation of 
electronic devices. This is antitlier example of how the new concept in ciec- 
trical systems . . . fostered by Sund.sttand's Constant Speed Drive . . . meets 
the cli.illenge of today's . . . and tomorrow’s . . . fast, high-flying jet aircraft. 


New Electrical Horizons . . 


ore opei 
through 







in electrical systems. 


of tomorrow's oircroft. 


SUNDSTRAND AVIATIO 

Dlvitlan of Soodilrond Moctilno Tool Coovpooy, ROCXFOaO, lUlhiOlS Wo.larn Diiliicl Otiico, HowlSorno. Colifomio 

CONSTANT SPEED DRIVES • AIRCRAFT ACCESSORIES 



HUGE HELICOPTERS 

by HUSHES and VERTOL* 

RELY ON GOODYEAR! 


The staunch retiahilily of Goodyear Aviation Products 
is dramatically illustrated by their use in two of the 
world’s largest helicopters. 


The broad acceptance of Goodyear Aviation Products 
throughout the aeronautics industry stems from pioneer 
service which began back in 1911. 



TIRES. WHEELS, BRAKES and ROTOR BRAKES are 
among Goodyear's contributions to the new XH-17 
heavy-duty cargo transport built by the Hughes Tool 
Company of Culver City, California, 

PLIOCEL, BULLET-SEALINC FUEL TANKS and OIL 
CELLS built by Goodyear are mainstays of the fuel 
system of the famed H-21 W’ork Horse Helicopters pro- 
duced by Vertol Aircraft Corporation in Morion, 
Pennsylvania, which are also equipped with Goodyear 
wheels, brakes and tires. 


Today this acceptance is embodied in the fact that 
More Aircralt — the world over — Land On Goodyear 
Tires, UTieets and Brakes Than On Any Other Kind. 
In fuel cells, as in a host of other Goodyear develop- 
ments, the record is equally impressive. 

For information, we invite you to write: Goodyear, 
Aviation Products Division, Akron 16, Ohio, or Los 
Angeles 54, California. 
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ELIMINATING WOW and FLUTTER 
in magnetic tape data recording 


'brute force vs. compensation 


The careful transport design 
that reduced wow-and-fiutter to 
a negligible factor in audio re- 
cording met with little success 
in critical data recording . . . 
despite superhuman efforts di- 
rected toward “perfect” trans- 
port design. 

It isn't too difficult to see that 
even if a perfect transport were 
devised, it would be extremely 
costly, and limited to operation 
under only the most highly con- 
trolled conditions. That's why 
Davies bypasses this "head-on” 
or “brute-force” approach com- 
pletely, and uses, instead, the 
surprisingly simple technique of 
eleetronk wow and flutter com- 
pensation. 

As incorporated into a Davies 
magnetic tape data recording 
system, compensation vses wow 


and flutter to eliminale itself. A 
constant frequency reference 
signal is recorded simultane- 
ously with the data signals on an 
adjacent channel. Any tape 
speed irregularity frequency- 
modulates the reference signal. 
On playback, the discriminated 
reference signal is merely added 
out of phase to the data signals, 
almost eliminating first order 
wow-and-flutter problems. 

With compensation, overall 
system performance is never de- 
pendent on the transport. For 
that matter, many a job for 
which 0.r,r rms wow and flut- 
ter recording without compen- 
sation would not prove sufficient, 
can easily be accomplished with 
a0,5^>' rms machine. 

The illustration shows a sine 



wave, recorded on a transport 
with deliberately introduced l^r 
peak-to-peak wow and flutter. 
The uncompensated sine wave 
is to the left, and the compen- 
sated sine wave to the right of 
the line. 

Further information on the 
role of compensation in mag- 
netic tape data recording is pro- 
vided in Bulletin 2901, “Wow 
and Flutter Compensation In 
Magnetic Tape Data Recording 
(FM Carrier Systems)”, avail- 
able on request to Davies Labo- 
ratories, Inc. 




With a background of 33 years of experience in aviation, 

Ryan excels in designing and producing high quality aircraft, power plants 
and avionics, built at low cost, delivered on time. 


hkONAUTtCAl COMPANY 


"ENEMY" JET AT ONE O’CLOCK! 


The ullimulc (arget (or a weapons system is the 
enemy. Lacking that ultimate target for training, 
the jet-powered Firebee has been developed by 
Ryan in cooperation with the U.S. Air Force, U.S- 
Navy, and U.S. Army. It is the first realistic target 
which can "stand-in” for the enemy to sharpen the 
sights of the pilots, gunners, missile crews and 
radarmen who man America's defense system. No 
other vehicle can be used so effectively to evaluate 
new weapons systems. 

Remotely controlled, the Firebee is a jet-fast “flying 
bull’s-eye” that can operate at the extremely high 
speeds and high altitudes of modem air combat, 
launched from the air or ground, and recovered by 


parachute, it is economical, not only in original 
cost, but also throughout its extended operational 
life, because it can be used over and over again. 
Currently in production and being used operation- 
ally. Firebees have been delivered to all three mili- 
tary services — Air Force (Q-2A),Navy (KDA-1) 
and Army (XM21). 

The Firebee is dramatic proof of Ryan's skill in 
blending aerodynamic, jet propulsion and elec- 
tronics knowledge to solve a complex aviation prob- 
lem... meet a military need. Ryan's jet-powered 
VTO now being tested at Edwards Air Force Base 
is another example of Ryan’s forward-looking 
engineering ability. 



No need to swamp your staff with piece part and assembly problems . . . 

Let General Mills supply the whole package 


EUminate the thousands of detail problems in* 
volved in turning out complete electro-mechanical 
assemblies— and save money, loo! 

The Mechanical Division of General Mills is 
ready to manufacture or purchase component 
parts, assemble to your requirements, and deliver 
assemblies performance-tested to rigid Government 
standards— on time. We iiave the experience and 


equipment required to take over the complete job. 
The highest precision standards are maintained in 
engineering, manufacture, quality control, packag- 
ing and accounting. 

LBT us eiD on your requirements. Write, wire 
or phone: Dept. AW-11, Mechanical Division of 
General Mills, Inc., 1620 Central Avc., Minneapolis 
13, Minn. STerling 9*8811. 


General Mills 
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■WHO 
SEES 
TEEOXJG- 
•w:a.tee. 


SONAR , the underwater counterpart oi Radar, 
ayes and ears for our alert Navy. 

Bendix-Paciiic has long specialized in the design and 
tion el both oi these important strategic and specialized 
electronic detection systems. 

If you have a problem in Radar or Sonar we will be 
assist you. A qualiiied applications engineer in either iiel 
call on you at your convenience. 
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THE BOEING B-52 STRATOFORTRESS, AmwRi's first jet inter- 
continental bomlwr, uties Fenwal Fire and Oven-Heai Defectors, 
located in Ita eight engine pods. Set at 450-F, 6T5 F ami 750-F, 




all with a tolerance of ±2o F, these Fenwal Fire and 
Detectors function the instant surroundinjt air t 



FENWAL FIRE AND OVER HEAT DETECTORS 
PROTECT EVERY TYPE OF AIRCRAFT 


Fentcal Fire and Over-Heat Detectors are 
used in every t^•pe and size of plane, in every 
location where fire or excessive lieat must be 
constantly guarded against and instantly indi- 
cated, TItese locations include main engine 
areas, auxiliary sections, cargo compartments, 
cabin Iteaters and inside wing areas. 

Fenwal's unit system offers the advantage 
tliat electrical-isolation of an individual Detec- 
tor does not affect the functioning of the re- 
maining units. Any Detector may be ciuichly 
removed and replaced witliout disturbing or re- 
moving tlie wliole fire detection installation. 

Fenwal Fire and Over-Heat Detectors are 
made for single-wire and double-wire loop cir- 
cuits. A loop circuit enables each Detector to 
act independently in the event of accidental 
breakage in the electrical conductor. One push- 
button checks continuity of wiring in either 
type of circuit. 



Controls Temperature . . . Precise!/ 





RAYTHEON RADAR 
FOR THE B-52 


Excellence in Electronics 



Finding and smashing a bombing target through tliick 
overcast when you are miles high, traveling at fantastic speeds, 
is no easy proposition. 

To help solve this complex problem, the Air Force worked 
with Biaytheon — a leader in both CW and pulse radar techniques 
and world's largest manufacturer of the magnetron and 
klystron tubes essential to radar. 

Result? A precision radar of uncanny accuracy and 
outstanding reliability— a bombing radar which adds to the 
punch of this remarkable aircraft conceived by the foresight of 
the United States Air Force. 

RAYTHEON MANUFACTURING COMPANY 

WALTHAM 5A, MASSACHUSETTS 


VERSATILE 2 <9 SERVOS 
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C to +130'C ambient temperature range, 
arm-up required at low temperature. 

10 and 11 available with 2 or 6 pole windings. 

15 and 18 available with 2, 4 or 8 pole windings, 
— V. j operate on any specified 


SERVO with Exclusive 
INSTANT- STOPPING 
DC BRAKE 


SERVO -GEAR -TRAIN 




SERVO-TACH- GENERATOR 


• rrciujiu 


SERVO-TACH -GENERATOR - 
GEAR-TRAIN 



motors, motor-gear-trains, fast response resolvers, 
servo torque units, reference and tachometer gen- 
erators, synchro indicators and motor driven biower 
and fan assemblies. 


Your Rotating Equipmtnt Specialist 
Racine. Wisconsin 



Are You One of the 728 Engineers Who Needs This 
New Vorinhle Delivery 5TRHT0P0UJ£R^ 


H YD R R UirC PUMP 


This New Series 

65W 

'STRHTBPa 

UYORHi/llC P 

Answers Many of Your Demands for... 


The quiet efficiency of this new 65W Series of STRATO* 
POWER Variable Delivery Pumps excites the interest of 
design and project engineers becouse this efficiency spells 
better performance. 


LIGHTER WEIGHT 
SMALLER ENVELOPE 


Again, STRATOPOWER has come forward with a signifi- 
cant development in hydraulic equipment, geared to youx 
advanced thinking. Compacted into a smaller envelope, 
and with a remarkably low weight/horsepowei ratio, 
STRATOPOWER $5W Pumps operate at system pressures 
to 3000 psi and the smaller sizes at 10,000 rpm continuous 


HIGHER SPEEDS 


HIGHER ALTITUDES 


Whether your project concerns jet propelled oircraft, ^ 

rockets or guided missiles, consider STRATOPOWER 

Hydraulic Pumps as the heart of your Hydraulic system. HIGHER PRESSURES 


WATERTOWN div>s o>. 

THE NEW YORK AIR BRAKE COMPANY 


STAflBUCK AVENUE 


WATERTOWN • N. Y. 


<H) 


HIGHER TEMPERATURES 



the dawn... of stainless steel honeycomb 


After five years of pilot production 
and research, HEXCEL Products Inc. 
has now perfected a high speed pro- 
duction line for the manufacture of 
low cost stainless steel honeycomb 
core material -a development which 
opens a new horizon for sandwich 
construction in the aircraft industry 
Capable of greater strength than 
either glass fabric or aluminum honey- 
comb-two materials which produced 
the highest strength-to-weight combi- 
nation ever developed - stainless 
steel core will provide a degree of 
rigidity never before achieved in sand- 
wich structures. The new material, 
which has excellent strength proper- 
ties at temperatures of up to 1 000' F., 
means low cost and high efficiency 
construction for many primary air- 
craft parts, It also makes practical the 
manufacture of high speed aircraft 
previously "board-bound” bythe 
thermal barrier. 

If you think stainless steel honey- 
comb could solve an aeronautical 
design problem of yours, write for 
further informotion to HEXCEL 
Products Inc., 951 61st Street, 
Oakland 8, California. 


America's leading producers 
of honeycomb core materials 
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EDITORIAL 


Where Are We Going? 


Where are we going? In the mid<;t of the white-liot 
political debate over whether this couiitrs- shall continue 
its policy of maintaining superior airpower or settle for 
a balanced budget and second-rate Air Force, it is a relief 
to lake a broad, coinprehensire look at the purely tech- 
nical aspects of the airpower industry and try to dis- 
cern, howeset dimly, just where wc are going. 

Tlicrc never has been, and may never be. an industry 
that can match the technological pace of the aircraft 
industry in its brief >3-vear growth from the dass of 
the Dayton bicycle shop. Particularly when allied with 
its pnst-w'ar partners, the nuclear and a\ ionics industries, 
aviation development has keen galloping along with giant 
strides. It is this unprecedented technological deselop- 
nient pace that makes it so difficult for men experienced 
in older, slower and more-consenati\e industries to sue- 
cessfulh- manage public responsibilities that encompass 
the technical wild horses of aviation, atomic energy and 
electronics. All of tliese teclinologics Irave matured only 
in the past 1 3 years, and their Isasic nature is totally 
foreign to older industrial captains brought up in the 
tradition of steam turbines, long-line pou'er transmission 
and automobile mamifactiuing. 

Although the aircraft indiisin- is approaching sufficient 
niaturih' to see the passing of manv of its pioneers, in- 
cluding Glenn L, Martin. Frederick Brant Rentschler, 
Andre Preister and Ralph Damon, it still is \oimg 
enough to lia\e leaders wlio are now snccessfulh- riding 
tlic tide of the jet age and can remember beginning 
their careers in the spruce, dopcd-canvas-and-baling-wire 


Growing Science of Human Factors 

However, the progress of tlic first 33 vears that has 
brniiglit us from the first brief fliglits off the sand at 
Kitty Hawk to tlic emptv fringe of outer space hurtling 
man at 1,6?0 inph. at altitudes above 90.000 ft., makes 
il evident tliat es’en this amaring span of progress ss'ill 
p;ilc before the achicsements of tlic next decade wlicn 
man will make bis first excursions into space and be 
armed with aerial weapons tliat still stagger tlie imagina- 
tion. 'Ilie only consistent trend among prophets of air- 
power is that tliey have all been ptmed outragcousls' 
consersative by the actual technological progress in this 
field. 


Major changes arc in store for the role of man in 
aviation. On the ground, the constantly-growing 
demand for more and better teelinicians, extending from 
the people udio maintain and sendee aircraft, missiles 
and space vehicles to the scientists and engineers who 
create them, will require a vastly-highci level of technical 
education. 

In the air. the role of man is already changing from 
wrestling— often bv brute force alone— the vehicle through 
the atmosphere to that of a monitor, safety s-als’c or 
thinking machine presiding over an automatic or semi- 
automatic aerial \ehicular system. 

'llie growing science of human factors that is working 
hard to better fit man into the unnatural environments 
into which flight is taking him is already well into the 
problems of cosmic radiation and zero gravity that must 
be solved before pushing man into outer space. In the 
commercial field, the Macli. 2 fighter of today slicing 
through the tliin stratosphere on razor-thin svings and 
fins will be found scaled up to transport size bearing more 
than 100 passengers across the Atlantic in less than two 
hours and shrinking the Pacific to a fraction of a day's 
flight. 

Technical Horizons 

The propulsion systems of today w ill seem crude and 
tiny compared with the tremendous powerplants that 
loom for tomorrow, ones unleashing high energy fuels, 
nuclear power and solar energy. 

Military aerial weapons now flving at twice the speed 
of sound arc nudging into the hypersonic range with 
maximum speeds of 13.000 mpli.. carrying area-obliterat- 
ing warheads around a quarter of tlie globe in 30 min- 
utes, Tlie development of tliese weapons already is 
sijawning a wliole new field of industrial development. 

.\fter the first probing finger of rocket-powered mis- 
siles shatter the silence of outer space, there will come 
earth satellites extracting secrets of this unknown void 
and. fiiiallv. the manned space ships bursting man out 
of his atmosplieric environment. 

For those of us in this fascinating field who become 
weary over public apathy or political perfidy and watcli 
the Washington temperature rise from the licat of the 
air)xiwcr debate, take a good look over tlic broad spec- 
trum of tlie tcclinical future and take licart. 

—Robert llotz 
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Today there are gionts at Wyman- 
Gordon! Among them the largest single 
machine ever constructed - a 50,000 ton 
closed-die forging press - is now produc- 
ing larger forgings with thinner sections 
and closer tolerances than ever before. 
Componion giants include 35,000 ton. 


1 8,000 ton, 7,000 ton presses representing 
the greatest forging press capacity assem- 
bled under one roof in the world — 1 1 0,000 
tons ready to meet the demands of industry 
today and tomorrow, Wyman-Gordon, 
greatest name in forging — is "Keeping 
Ahead of Progress". 


Wyman-Gordon Company 

Fsiob/fsAed 7883 


FORGINGS OF ALUMINUM • MAGNESIUM • STEEL • TITANIUM 
WORCESTER 1, MASSACHUSETTS 

HARVEY, ILLINOIS DETROIT, MICHIGAN 


WHO'S WHERE 


111 the Frout Office 

II. MiTward, chief executive, British 
l.imriK'an .\iruavs, 

•Mbcft L. VarrieiJT, general manager-Dcn* 
ter [livisioii, vice president, .Martin Co., 
BaUimoa-, ,\ld. Also: Herman I’miii. duel 
engineer, engineering diihioii. and C. N. 
Castle, inanager,pro|ect design department. 

idnatd L. I-idcl, pa-sirletit. United .\ir 
eratt I’rodncls, Inc., Payton, Ohio. lie 
siieteeds the late John \l. Merers. 

Cicuigc N. Sauin, vice president. Cieoige 
I'n lV .\ssociatcs, Chicago. Ill, 

George II. Mietils. president irc-elccted) 
and hoard ehairinan. and Sheldon Maiston. 
evil itivv vice president, .Ubert Kahn ,\s- 
soeiiled Vrcliitects and lingineers, Inc.. 
Detroit, Mich. .Mro, G. S. Mliittikcr, a 
do .tor, to succeed the late O. L. Can- 
field. 


Honors anil Elections 

Dr. Galen B. Schubaucr, Chief of i’inid 
Mee'lianics Section of Mechanics Diiisioii of 
.\*ruinal Bntrau of Standards, has bc'eii 
au irded the IXpartmeiit of Commerce Gold 
Me.Lal fur lixceptional Senice, recognr/iiig 
liie ■ outstanding cxriitiibutions to basic 
acriidynaniics over the past 20 years." 

Robert Cronvilte Stone, Chief, Technical 
Information and Publications. Ilq., US.AF 
,\ir Weather Service received the .\intriciin 
•Meteorological Socicty''s award for outstand- 
ing services to the Society bv an individual. 
He uas honored ‘‘fat Sis many years of 
fiitliful editorship of the Bulletin of the 
.American Meteorological Societv and his 
active participation in committee and coun- 
cil 'Mirl.'' 

Col- Horace Hanes. USAF. has been 
an.irdfd the Dc La Vaiilx Medal by the 
Federation Aetonanliqiic International for 
setting a new world speed record of 822.- 
2f»fi mph. osvr an 13-km. course in a North 
.American F'-IOOC Super Sabre -\u|. 20. 
lOis 'since broken bv Britain's PctcT Twiss 
fling [he Fairei' F.D.2 delta research plane 
at -ipproxiiiiatciv 1.IA2 mph i. 

Ribcrt ,\. Wolf, sv.sleins research engi- 
neer. Cornell Aeronautical Laboiators. Buf- 
falo, V . has been named a member of 
the I -f Pioneers .Association of .America for 
his recommendations to National -Adsisoo* 
Coi'imiltcc lor Aeronautics tliat led to the 
concept of the scries of "X" research air- 
planes and contributions. 


Changes 

Dr. Therxiore Tlieodotscn, chief of ncwlv 
formed Scientific Research Staff, Republic 
Aiiation Corp., Fanningdale. N. V. 

Dr. David B. Langmuir. Electronic Re- 
search Lahotjtory director. R.imo-Wool- 
dndge Corp., Los .Angeles, Calif. 

Eiiar B. Olson, dia-ctor of administra- 
tion. Northwest Orient .Airlines. 

Burton W, Beers, assistant head-fliglit 
Dperutloiis depattment. Guided Missile Lab- 
oratories, Hughes .Aircraft Co.. Culver Citv. 

Calif. 


INDUSTRY OBSERVER 

TJiis ivect’s fiicitisfn' Obsc/icr column is composed of items from t/ic I2th 
Aimiial Forum of the American llelittipfer Society. 

► I op level reconsideration is being gi' cn to .Army’s recent decision to 
e.uiccl tlie 11-16 dcsclupment contract iiith A'crtol .Aircraft Corp. An ad hoc 
committee at the Pentagon is stiidiing pcrforinancc data on a proposed 
version pimcicd liv .Allison T-sfi tiitbinc engines. PTiends of the project 
ch.irgo tliat the contract was canceled on the basis of incotrect figures. 

►Parsons .Aircraft Coqi.. Traverse City. Mich,, will soon deliiet a set of 
all-weather blades for the A’crtol H-21 ficlicoplct, nicy were developed by 
Parsons as a company project with no contract. AA’.AHC has a contract 
with another manntachiier for all-weather blades and A'crtol is working on 
its own version. 

► Ariin is cvalu.iting first two of its new .Aircraft Mobile Maintenance A'ans. 
I'iillowing shakedown at 'I ransportatiim Corps Research & Development 
Ciimniaiid. I't. Kustis, Va.. tlici will be tested under field conditions in 
Europe. -Aniiy has ordered 18 units. 

► Vrim Aviation Scliool at Ft. Rncket. Ala., has given helicopter instrument 
certificates to 13 pilots. Army says iiistninient flight now is fiillv feasible 
and its cargo pilots will be trained in instrument work. 

► USAF's Office of Scientific Roscareli. headed by helicopter pioneer Brig. 
Cen. Frank Gregor, will move from ARDC lieadquarters in Baltimore on 
Julv 1. Nesv home of OSR: a renovated building on Constitution .Avenue 
in AA'ashington. 

► Nnsv experiments with helieoptcrs as tugs will not be confined to anti- 
subniatinc-warfarc applications. -A new idea is to use them to tow jet- 
]>iopelled seaplanes, which have inhetently-poor handling characteristics on 
the water, poor power for taxiing. T'hc helicopter tug can be used to get 
the seaplane into takeoff position, low it to moorings after landings. Tandem 
design is considered best for towing operations. Future towing helicopters 
also must be built to permit steady operation at 45-degrce, nose-down 
attitude to permit 360-dcgrce visibility for pilots. 

► First Bell XV-3 comcrtiplanc now has about two hours of hovering and 
low speed helicopter flight time. Three pilots have checked out. Fact 
that a large part of wing are-a i.s in the hovering downwash has not pre- 
sented a major problem. Ratio of componenfs under the rotor disk to 
total disk area is about . Tliis makes hovering download about fi9c of 
gross, onh slightiv higher than the figure for mam helicopters. NAC-A 
lias unpublished test results on tlih problem, which is common to some 
other configurations now undergoing tests, particularly the Sikorsky twin- 
engine S-56. 

► Major lieUco)>tcr bugaboo remains in dc.sign of rotor blades and liubs. 
whicli present maintenance and operational jiroblcins of importance to 
military services- Bell Aircraft is pushing e.v|ierinrcnts to improve design, 
recommends more tcseatcl; on rotor coiifigiinilion by entire industry. Some 
nianufacluriTS feel that investment in this field mav pay off by overcoming 
strong trend toward STOL in effort to get awai from rotors. 

► Pi.isccki .Aircraft Corp. is making .1 very strong bid to get the overliaul 
contract for the blades on .Army's H-23 helicopters. nianuFacturcd bv Vcrtol 
.Aircraft Corp. 

► A'crtol .Aircraft Coij)., is calling ujion its engineering deyiartmcnt to step- 
ii|) research and development activities. The company is expected to build 
a wind hiniiel and to install other new R & D facilities. Meanwhile, there is 
a strong possibility that the program to win C.A.A certification for the 
hiibine-|iowcrcd 11-21 will he renewed. 
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Now! 


ADEL 


offers a new 


line of HIGH TEMPERATURE 

MINIATURE VALVES 



Here it is. ^ 

A ncwJtrtS’oT^lves that will meeTeV*!^ 
jfi^tmement demanded by today's accele!si{ing 
aircraft designs. 

Performance and environmental demands, in 
conjunction with design simplicity, size and 
weight — all requirements a valve must face- 
arc met by these revolutionary new models. 
Months and months of exhaustive engineering 
time in all fields have gone into the develop- 
ment of this line. Research in metallurgy, 
endurance, stress and surge control have 
all contributed to the end product. 


Versatile, high 
temperature performances^ 
in a miniature package 
. . .pioneered hy ADEL 


THCSe VAIVCS ARE NOW IN PRODUCTION. 

OUR ENCINEFRINO SAltS REPREiENTATIVES ARE READY 

TO DISCUEE THEIR APPLICATION TO YOUR REOUIREAtENTS. 
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W A S H I N G T O 

Murphree's Power 

The |X)wcr of Eger Murphrec. sometimes called the 
“czar" of the euidcd-niissilcs programs, will stem from 
"Itnoivlcdgc rather than authority, Secretan- of Defense 
Charles Wilson reports. I!c told senators that Miirphree 
will knoxv the facts and know what should be dime— and 
that is what will be done. 

Minetti-Lowen Before Senate 

Appror a! of the nomination of New Yorker F. Joseph 
-Minctti to fill a Democratic position on the Cir il .Aero- 
nautics Board and Charles J. Lowen as administrator of 
the Civil Aeronautics Administration are expected at the 
next execiitis'e meeting of the Senate Commerce Com- 
mittee on M.1V 23- .At hearings last week, it «as dc\el- 
oped that both Senators from Nc«- York— Herbert Leh- 
man (D.) and Irving Ives (R.)-as well as the Democratic 
governor of New York. .Averill Ilarrinian, fasor Minetti's 
.appointment. Also, that both senators from Colorado- 
Cordon Allott (R.) and Eugene Millikin (R.)-favor 
Lowen 's appointment. Probably more important, though, 
is the strong letter of indorsement of Lowen by Colo- 
rado’s Democratic Edsvin Johnson, former chairman of 
the Senate Commerce Committee. 

USAF Confract Cuts 

The Fiscal 1997 US.AI'' budget is based on the pre- 
sumption that Sl.l billion «ill be recaptured from out- 
standing contracts- thnmgh price reductions and cancel- 
ations. This aminnit already has been earmarked for 
other programs. If it dcsclops that US.AE doesn't 
recapture the money an additional Sl.l billion appro- 
priations will have to be made to cany out planned 
programs. 

industry Pressure 

Secretary of Defense Charles E. Wilson has reported 
to House and Senate .Appropriations Committees on air- 
craft industiy resistance to cutbacks in lead time— which 
lower the contracts outstanding and business backlogs. 

This eomniciit to the House group: "There svill ahvass 
be a pressure from the mannfacturcr.s to get orders as 
tar out ahead as they can get them, and they liasc a 
jiretty good crowd of people working here in Washing- 
ton keeping their business going." 

Russian Refueling 

Despite Russia’s failure to jwrade gto«'ing air might 
in its Mav Day flyover tliis scar, some obsersers expect 
reports of^ further Soviet adsanccs- Best bet, and one 
that will add fuel to current Defense Department fires: 
Public demim.stration of Red Air h'orce’s air-to-air refuel- 
ing eapabilits. 

Procurement- Investigation 

Pleased ssith the results of its staff's investigation of 
US.AF and Nasy aircraft procurement policies and prac- 
tices (AW Mar. 26. p. 261. House Appropriations Com- 
mittee has decided to continue the investigation another 
year. Some of the criticisms wiiich ins cstigators ssill 
follms up on arc; Misuse of research and development 


N R O U N D U P 

funds for production; too much delay in setting firm 
target prices on incentne-type contnicts; delays in firming 
up letters of contract. 

Campbell Criticizes CAB 

Comptroller General Joseph Onnpbcll has taken the 
Civil .Aeronautics Board to tiisk for failing to force air- 
lines to coniph with prescribed accounting practices. 
In testimonv before a House .Anti-Trust Subcoinmittee. 
Campbell cited one case in which capital items were 
thargecl to expense, resulting in an inflation of the air- 
line’s operating cx|)eiises. In one instance, he said, 
modification costs of engines wcic charged to operating 
expense instead of capital accounts. He explained that 
the consersion of engines to greater horsepower than 
at the time of acquisition is an improsement or bettcr- 

"Coricspondcnce and discussions between the Board 
staff and the carrier in question failed to base an\- 
reinedial effect, and the carrier has declined to correct its 
|jracticcs," Campbell said. Under these circinnstaiiccs. 
he said, economic rcgulitions arc circumvented, thus 
weakening the CAB's position as a regulatory body. 

Expensive Electronics 

US.AI’’ is rapidly becoming more worried about the 
nnrcliabilit)' of electronic emnpiincnt.s in weapon sys- 
tems. Ill addition to the peril of malfunction, which 
could conipletcb' abort defvnsiic or offensive air mis- 
sions. there is the matter of cost. -According to Maj, 
Gen. David II. Baker. -Air Materiel Coninmnd’s procure- 
ment chief, the cost of maintaining unreliable electronic 
equipment is fast becoming unacceptable. The general 
made a survey of electronic .sistems in use. He imiclc 
this sfaggering finding: Costs in tlie initial year for 
maintenance of electronic gear is hvicc the original cost 
of the equipment. Maintenance cost for the test of the 
useful life ranges from 10 to 100 times the original cost. 

Once Bitten 

Defense Secretary AA’ilson has become shy on the 
subject of dogs, eicn though he expresses his regard for 
horses quite openly. AA’heii it was suggested at a recent 
House committcx‘ hearing that the .Army could use 
cavalry in places like Korea. AA'ilsoii said; "f like horses. 

rficre follosscd this exchange; 

Mt. Flood: Let us reaetisatc I't. Rilev and put some 
regimental combat teams of horse cavalrv into the field 
in case sve need them. . . . 

Mr. Miller: Of course, the .Armv dog is more of a 
weapon today. I think, than the horse. 

Secrctari \Vilson: Off the record. 

(Discussion off the record.) 

Defense Secretary 

The House Infonn.Uion SHbeommittee. headed bv 
Rep. John E. Moss (D.-Calif.). now plans to quiz 
Defense Dcparlmcnt officials sometime in June, ^ic 
subcoinmittee is exploring policies of cxecutisc and 
inde|)endcnt agencies with regard to releasing or with- 
holding iiifimnation from tlie public and Congress. 
Close attention will be giicn to (1) politicil "censor- 
ship” of defense news ancf (2) unncccssatv scctccs' which 
holds back technological development. 

— AA’ashington staff. 
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Administration Hits Airpower Opponents 


Stung by criticism of its defense program, adininis* 
tration bolsters role of Navy air, points to B-47s. 


By Claude O. Wilze 

■Washington— 'Hie Eisenhower Ad- 
ininistrution sprang to the defense of 
its "budget-wise" airpower progt.tm last 
week, replying to "tear-mongers’'— pre- 
sumably including Gen. Curtis E. Le- 
Ma\-who h;nc warned that Russia is 
overtaking U.S. leadership in tech- 
nologs' and strategic-bombing capability- 
in an apparently carefully-coordinated 
atfaek, the administr.ition countered 
with these ar|uincnts: 

• Our B-47 medium jet-bomber wings 
arc "the most powcrhil single element 
of airpower in the world." 

• 1hc U. S. Navy is the most powerful 
in the world, with I % carriers. The car- 
riers were deseribed as having a "stca- 
tegie e.ipjbility" that adds to “our ic- 
tafiatory striking power.” 

Both President Eisenhnuer and De- 
fense Sccrctars' Charles K. Wilson 
s|>oke out, with particular emphasis 
upon the Navy's air arm. It was Wilson 
wild used the "fear-monget” label in 
testimony before a Senate Appropria- 
tions Siibcommittee, 

No Policy Change 

Despite the administration's em- 
phasis on the N'aw air arm. it was clear 
there Iras been no basic cliangc in mili- 
tar\- ]X)licy or doctrine. In response to a 
query by Avt.si ion W'T.rt:. the Defense 
Department denied there has been anv 
alteration or amendment to the 195^ 


^tcmo^Jndunl of Undetstanding which 
defines the roles and missions of tlic 
armed forces. Under tlie terms of the 
niemoraiidiim. the Navy has no stra- 
tegic air mission. 

.Administration leaders' clearly were 
replying to the testimony of Gen. Lc- 
Alay. Commander of the Strategic Air 
Command, before the Senate Armed 
Sers'ices Subcommittee lieadcd by Sen. 
Stuart Sr niington (D.-Afn.) (AAV Mav 
7. p. 28). 

Earlier public warnings liad Irecn 
made by Gen. Nathan Twining. US.AF 
Chief of Staff: Gen. llinmas D. 
AATiite, A^ice Chief of Staff, and 
Tresor Gardner, former .Assistant Secre- 
tary of the -Air Force for Research & 
Dcvelopmciit- 

Defciiding the administration’s "aus- 
tere" budget, AA'ilson also disclosed that 
production of long-range R-?2 jet 
bombers is scheduled to nit a peak of 
20 a month (presumably sometime in 
Fiscal 195S) from the present rate of 

Gen. I.cAtay has pointed out that 
Russia is building the comparable Bison 
bomber at a rate siibstantiallv higher 
than our output of B-a2s. 

Botli the President and AA'ilson sug- 
gested tliat LcAIav’s testimony enn- 
cemed itself too much, in their view, 
with the Strategic Air Command and 
the B-?2. Aft. Fisenhower warned 
against looking at one particular phase 
or part of an organization when we 


begin to compare our position with 

Wilson spoke of ‘'proponents" of 
particular pliascs of tlic overall pro- 
gram. who, lie said, tend to os'Crsell 
their own activities. 

Wilson Scores Critics 

Wilson denied flatlv the assertion of 
his civilian, congressional and militiry 
critics that Russia is outstripping the 
United Shifes in airpower. 

It was obs ious in tlie capital that the 
administration is fighting to uphold its 
budget program in the face of political 
threats in an election year. Some ob- 
servers attached signifiirancc to tliese 
otlier items in the news: 

• Plans for a recoid-setting airpower 
parade over Washington on Anned 
I'orces Dav. Weather permitting, tlie 
USAF wilt fly 216 B-47 jets ni’cr tlie 
capital, along with more than sO air- 
craft of other types. It will be the first 
-Air Force flvbv of this magnitude, and 
appiircntly was designed to bolster con- 
fidence in U- S- airpower. 

• Publicized prediction bv Harold E. 
St.isscn. the AAliitc ilonse disarmament 
advi.scr, that Russia plans a spectacular 
arms-cut announcement, and will chal- 
lenge the United States to follow its 

• New assurances from Secrctaiy of 
State John Foster Dulles that there arc 
strong hopes for peace in the Aliddlc 
East. He said Russia "seems incrcas- 
ingh' asvare of tlic dangerous conse- 
quence of reckless action." 

Pentagon Reoction 

■At tire Pentagon, USAF observers 
netc quick to jump on the Eiscnliower- 
AA'ilson statement that the Navy's car- 
riers arc an important factor in the 
eoimtrs's strategic air strength. 

Tli^- said that, in the case of «ar, 
tlic fleet would be engaged entirely in 
its own dcfcn.se against Russian ait and 
undersea raiders during the initial 
stages. 

The carrier-based planes, they said, 
nc\er liave figured in plans for rctalia- 
torv attack on cnemv targets because 
the Navy will not, and cannot, sched- 
ule its roll in adiance. The only 
targets the Nas-s- is sure to hit. they 
said, are those whiclt house some men- 
ace to the fleet- 

In contrast to this. Wilson said the 
Cartiers arc an important part of out 
securitv program "providing mobile 
bases for immediate retaliation against 
cnemv attack." He made no mention of 
Russia’s submarine fleet, wliich num- 
bers well in excess of 400. 

Wilson declared that the United 
States “is not and should not be com- 
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earch-and-deiclopment pto- 


pctiiig in an all-out armaments race witli 
the USSR-" This «as iiiatchcd bv the 
President, who said we hare no inten- 
tion of trying to match Russian strength 
in long-range bunibcis. 

To tliis. Sen. Walter h'. George 
(D.-Ga.) replied in a stitemcnt that "it 
will be disturbing to the country to be 
eunstantly reminded that the Russians 
ate building up an enormous air force 
but tlial we arc not keeping pace.” 

Another figure cited by W'ilson was 
wliat he described as the active imen- 
ton- of USAF for 19j7. 


Tlic nuniher; 25.000. Iliis clearly 
includes aircraft in tire .Air National 
Guard, Resene and all of USAh's non- 
cuniliatant pliincs. Gen. Twining al- 
ready has testified that the Russian air 
force has approxiiiiatch 20.000 combat 
aircraft, tlioiis.mds more than US-AI'. 

Wilson also feels there has been "con- 
siderable misunderstanding" about the 
Defense Dcpartiiiciit's research and de- 
velopment efforts. 'I'his was interpreted 
as a reference to testimony and two 
magazine articles by Treior Gaidncr 
critical of the ted tajic invohed in the 


U. S. rest 
gram. 

In additiim. Lt. Gen. Donald Putt, 
U.S.AI Deput; Chief of Staff for Dc- 
iclopmeiit. Ii.is urged a S150 to S200 
iiiillkm increase in the Ri:D budget. 

To this, Wilson replied that the re- 
search and development program will 
diaw funds from other sources to boost 
the amount available in Fiscal 1957 
from the listed S1.6 billion up to 
85.2 billion- He said the Defense De- 
partment will gisc Congress a statement 
proi'ing these figures are correct. 


House Group Approves Airpower Plan 


By Kalhei'iiic Jolmseu 

Washington— The powerful House 
Appropriations Committee has decided 
to "go along" witli tlie administration’s 
air-jxiwcr program despite its "concern" 
over the griming strategic-air capability 
of the USSR. 

In approving the US.AI"s h'iscal 1957 
budget requests essentialli as recom- 
mended by the administration, the 
coimnitlcc said "tlie -Ait h'otcc has 
made a strong ease" for the program. 
In its report, howercr, the committee 
expressed doubt o\et the U. S. position 
in the ait. The report said, in part; 

“It lias become evident that Soviet 
Russia is now a first class airpower 
witli a rapidly dei’cloping offensise. as 
well as defense, c-apabilitr-. It has be- 
come cs'ident that Soviet Russia will 
probably equal the U.S. in offensive 
airpower eapabilih within a serv feiv 
j-ears unless the U.S. is to expand the 
oiet.ill size of its Air Force and sub- 
stantially step up the production of 
aircraft. 

Air Power Dilemma 

“The question to be resolved is what 
to do about it- Sliould we attempt to 
stay alicad of the Sosicts in the oierall 
size of our .Air Force and in tlie 
minibers of aircraft to be produced or 
should we attempt to maintain what 
is determined to be a sufficient .Air 
Force equipped witli tlic best modern 
aircraft to act as a deterrent to any 
possible aggression? 

“The current Air Force budget is 
based upon the hitter determination.’’ 

I'hc budget calls for procurement of 
3,595 new naial and Air Force .lircraft 
in Fiscal 1937—995 less than the 4,390 
funded ill Fiscal 1956. Here’s how 
the total is divided: 

• Air Force: 1,927, as compared with 
2,777 in Fiscal 1956, 

•Naval aviation; 1,468. as compared 
with 1.613 in Fiscal 1956. 

llie USAF Fiscal 1957 procurement 
includes 202 B-52s. W, J, McNeil, 


Assistant Secrehiry of Defense (comp- 
troller), reported that this is 29 mote 
than origiujlh requested by the US.AI' 
•Air Staff, lie said the .Air Staff 
originally asked for 190- 

AIcNcil said that, after a one-month 
cut in lead time in the placing of con- 
tracts to keep production flowing, it 
was decided to fund 173 of these B-52s 
witli Fiscal 1957 funds and the re- 
mainder with I'iscal 1938 funds. 

llic review w-liidi resulted in a S24S 
million suppicnicntiil request for the 
B-52 program in mid-.April, AIcNcil 
said, provides for 29 more aircraft. It 
includes S230 million for aircraft 
orders and SIS. 3 million for expansion 
of production facilities. 

Secretarv- of Defense Charles E. W'il- 
snn, in discussing the diss:itisfacti(m ex- 
pressed bi' Gen. Curtis LcAIai, coin- 
maiidcr of the Strategic .Air Command, 
oi cr tlic current B-32 program, told the 
House .Appropriations Committee; 

"If you left it up to Gen. LcMay, 


you would spend a great deal more for 
these B-32s, and we would have about 
four plants making them, instead of 
two. lie would not botlicr witli very 
iiianv fighters. Tliat would be his slant 
on it." 

Wilson gave major credit for the iii- 
cicase in the B-32 program to .Adm. 
Arthur lUidford. chaimi.m of the Joint 
Chiefs of Staff, 

■'1 he admiral." he said, "has been 
telling me right .ilong that he would 
like to see niorc 6-52s built if we could 
do if." Wilson told House .Appropria- 
tions Cununittec. 

Budget Approvols 
'I'hc total Fiscal 1937 budgets— in 
ne'v money— appro' eil b' the committee 

• Ah Force: 815.3 billion. SIST million 
less than requested, but 8738 million 

Fiscal 1956. 

• Naval aiiatioii; 52. 5 billion, 52 mil- 



B-52C Carries Larger External Tanks 


The 400,000-ib, B-52C flies a test near the Boeing plant at Seattle, Wash., wlie/e it is 
pioduted. The photograph. Ihi- first of the iiiiidcl to be released bv the Ekpartiiiciit of 
Defense, shows eleaily the larger external tanks which differentiate the model from earlict 
B-32s. Tlie eight engines ate Pratt dr Wliitnc) J57s. 
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lidii less than requested, but S728 mil- 
lion more than riscal 1956, 

Funds for procurcincnt and research 
were approved as recommended. These 
will jirovidc for: 

• USAF aircraft inid related procure- 
ment: S7.64 billion, slightly less than 
the S7.63 billion program for Fiscal 
1936, 

• Naval aircraft and related procure- 
niciit- S2 billion, slightly less tiian the 
S2-09 billion program for Fiscal 1936. 

• I.ISAF research and dcselopment: 
S61 1 million, slightlv higher than the 
5607 million Fiscal 1936 program. 

• Naval aviation research and dcvelop- 
mait: SIS1.6 million, as compared with 
the S186-4 million Fiscal 1956 program. 
House Recommendations 

Key recommendations made by 
House Appropriations: 

• IDcfcnse Department should make a 
stndv with a view towards expediting 
the introduction of new weapons-par- 
ticularly guided missiles and clectronics- 
"It was testified that the development 
and introduction into our arsenal of 
the latest and mote effective wc-.ipons 
is being effected as rapidly as advances 
in technological sciences permit, but a 
number of members of the, committee 
express considerable dnubt that the in- 
troduction is being effected as nipidlv 
as possible.” 

• .\n "immediate and bold” approach 
must be taken to e.xpand the training 
of scientific and engineering personnel. 
The committee suggested an integrated 
program between the Air Force and 
other government agencies requiring 
such personnel. The committee also 
called upon the Defense Department to 
take the lead in the matter and. if legis- 
lation is requited, to promptiv recom- 
mend it to Congress. 

• Air Force should adopt the Navv 
program requiring personnel receiving 
specialized training to sign up for addi- 
tional senice. "The Air Force, with a 
verv large training program and with 
perhaps the greatest need for retaining 


pctsoniicl trained in the technological 
field, docs not require trainees to obli- 
gato themselves to continued serv ice for 
the privilege of obtaining specialized 
teehnological training.” 

• The Office of the Secretarv' of Defense 
should concentrate on following up on 
the im|3lcmcntation of major procure- 
ment-policy orders and reduce or elimi- 
nate the effort that is now going into 
"mmutely detailed instructions, appar- 
ently prepared in a vacuum in W'asning- 

• "TIic sliottconiings and weaknesses, 
including a lack of intcr-scrv icc coopera- 
tion" disclosed in the Army-US.\F ex- 
ercise Sagebrush last fall (AW Dec. 5, 
p. 14) should be corrected. 

■ USAF was requested to submit a 
"finn" plan to the committee by next 
January for establishing the Militatv 
.\ir Transport Sen ice as an independent 
operation on a revolving fund basis. 
Operating costs for M.-VTS during 
Fiscal 1935 were estimated at S560 mil- 
lion. For Fiscal 1957. the eominittcc 
cut 515 million from the US.5F budget, 
reducing M.-STS operating funds and 
declared: "The Air Force should give 
attention to handling its air transport 
business in such a wav as to assist in 
keeping the non-sehcduled and other 
airlines in a reasonably sound financial 
and operating position.” 

Army Budget Approved 

The cammittcc enthusiastiwllv ap- 
proved the Army’s Fiscal 1957 research 
and development and procurement pro- 
grams placing major emphasis on guided 
missiles ancT electronics, commenting 
that "there is the feeling that in light 
of recent world developments even 
more pronounccal stress” should be 
placed. 

Tire .6nny has earmarked S1I5 mil- 
lion for guided-nvissiie research and 
development during Fiscal 1957. as 
compared with onlv 513 million for air- 
aaft. Of the .Army's SI .4 billion pto- 
ciircment program. SS09 million is ear- 
marked for guided missile procurement. 


Century Fighters Need 
Specialists As Pilots 

Los Angeles— Pilots who will fly the 
I'-I04 and other Century series planes 
vliould be specialists, since the high 
speed and characteristics of these air- 
craft .IS weapon systems demand so 
much training and concentration, A. W, 
LeVicr, l.ockhccd's director of flying 
operations, said recently. 

-Additional details on Lockheed's F- 
104.\ Sfarfiglitcr also were revealed bv 
l.cVior at a graduation of 52 US.AF 
.md Navy officers from a flying safety 
course at University of Southern Cali- 

• TheF-104 will fly the pattern at the 
same speeds (200 kts) as current fighter 

• Its gliding ratio clean configuration, 
(lighter weights) of 10 to 1, 

• Tlic landing gear system is such that 
in dcadstick landings, the pilot can fly 
to the flarcoiit )>omt and then drop the 
gc.ir which nill lock in four vecoiuls. 

• Fuel management is automatic. If 
ixtern.il fuel is carried, the pilot need 
throw only one switch and then can 
forget about sequencing or management 
prtrblcms vvliien take imicli attention. 

• With the downward ejection seat at 
low altitudes, the airplane is simply 
rolled onto its back .and ejection carried 
out upwards- 

• The plane will oivcrate off 6,000 ft. 
paved strips. 

• Two com|)letc control svstems are 
carried, plus a third which operates off 
emergency pump powered by engine 
vvintimilling alone. 

• The instrument panel is the simplest 
vet devised for this tvpe of airplane. 

• Tlic aiqvlane can land as .slow as 130 
kts- I-AS. at light weights. 

Tlic new ejection scat imdct design 
by Lockheed. LeVicr said, will he suffi- 
cient to insure pilot survival at any 
.speed the F-104 can fly (Mach 2 or bet- 
ter). Lockheed has an improved ver- 
sion of the MC-1 partial pressure suit. 
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Trans-Canada Buys British Jets 
To Power American-Built Planes 


New Yorit— First firm order for British 
jet engines to power American-built jet 
airliners was placed last week bv Trans- 
Canada Airlines. Other orders for 
British engines arc anticipated, creating 
a real challenge to Amcticam engine 
manufacturers, particularly Pratt & 
Whitney Aircraft. 

TCA purchased four Douglas DC-8 
airliners to be fitted with Rolls-Royce 
Conway by-pass engines. Another two 
DC-8s are on option and G. R. Mc- 
Gregor, TCA president, says that the 
airline will require eight in all during 
the period 1960 to 1965. 

NIcGrcgor said TCA took the first 
plunge with the Conway engine in full 
confidence that some other airlines 
would follow suit. He mentioned 
BOAC, Canadian Pacific Airlines, Air 
India International and Qantas as ptv- 
tential buyers of American jetliners with 
Conway engines. 

CPA already has indicated it will 
follow TCA's lead so that Canada 
ran simplify inaintcnanee by using one 
type long-range jet airliner. 

In London there was a report that 
Air France was confeniplating ordering 
Bristol Olympus engines (see below). It 
was not clear whether these were for 
the Snease 210 Caravellcs or for addi- 
tional Boeing 707-320.S, which Air 
France has on option. Its finn order 
for ten 707s specifics the Pratt & 3\liit- 
nev JT4.A-3 engine, the commercial 
version nf the /75. 

On the West Coast, there w-.is a re- 
port from airframe manufacturing 
sources that airline officials were taking 
a new look at the Olympus. They said 
the Bristol engine comes closer to an- 
swering their jet transport needs than 
cither the Conway or rtic J75. 

Lower weight, better s])ccific fuel con- 
sumption and lower noise level were 
h.stcd bv' McGregor as reasons TCA 
selected the Conway engine over the 
Pratt &■ Wffiitnev- engines. All previous 
Douglas and Boeing jet orders bad 
specified cither the Pratt & W'hifncv 
J57 nr J75). McGregor said the Con- 
way was 1,200 lb. ligbfcr-in-wcight. liad 
slightlv better specifics, and liad a noise 
level 12 decibels less than the P33’A 
competitor, 

3\'ith spares, TCA’s Douglas pur- 
chase comes to S2S million. Deliveries 
will be made early in 1960 and flic air- 
craft will be placed on transiitlantic and 
transcontinental service later tliat vear. 

Trans Canada's other major equip- 
ment investment is S37 million for 36 
Vickers Viscounts, eleven of which are 


a medium haul transport to fill in be- 
tween its DC-Ss and Viscounts during 
the 1960-63 period- McGregor does not 
think tlic Conviiir Skylark 600 will fill 
TCA’s requirement. lie considers it too 
close in size to the DC-8 and 707. 

Under consideration arc the Douglas 
DC-9, a light-weight development of 
the DC-S. the Lockheed F.lectra and 
the Vickers Vanguard. lie is uncertain 
about the relative merits of the me- 
dium-sized turbojet and turboprop. 
TC.A also expects Boeing will make a 
medium haul airliner proposal soon. Mc- 
Gregor says. ‘'That market will be larger 
than the lie-av y jet market.” 

TCA’s DC-8 purchase was announced 
on the I 5th Anniversary of its sen ice 
between Canada and New York Citv. 
On May 10, 1941, Trans-Canada began 
serving New York using Lockheed 
Lodes tars- 


Hughes Buying Skylarks, 
More 707s 


'7-12ns, ' 


: fo, eighl 


has ordered one 
more Boeing 707-120 witli J57 turbo- 
jet engines and 18 707-520 Inteicoiid- 
iiental jet transports using the Pratt 
M'hitncv J75 engirrc- 

55'ith this inirchasc, TW.A viill be 
equipped with nine of the smaller 707 

and 18 the larger 320s for interna- 
tional routes. 

Probablv 20 to 25 Skviatl 600s with 
the General Flectric 179 engines will be 
inebtded in the order to be placerl with 
Convoir. I’hcsc are for intermediate- 


British Engines Seek Civil Orders 


Tire airline al 


n its rt 


n the market for 


London— Bristol .Aeroplane Co. Lim- 
ited and Rolls-Royce Ltd, last week 
were locked in a battle for sunival of 
their powerful Olympus and Conway jet 
engines— with one or the utlier facing 
a cutback in a Ministry of Supply econ- 
omy drive. Both firms hoped forth- 
coming civil orders would v.i\e their 
program. 

Conway has been without a home 
since the cancelation last fall of the 
Vickers VIOOO jetliner, and the recent 
cancelation of the proposed Olympus- 
powered thin wing Javelin has been a 
severe blow to Bristol. 

Trans-Canada Airlines ordered four 
Boeing 707s powered bv Rolls Conway 
bypass engines. 

Meanwhile, it was understood .Air 
France has requested an option on 70 
Bri.stol Olympus turbojets. This pre- 
sumably would be for additional Boeing 
jetliners which the French airline 
planned to order. The Pratt &' Whit- 
ney engine has been specified for the 
first ten Boeings on order by Air France, 
but the Olympus-poweted version of 
Caravclle also has been under discus- 
sion. Bristol would not coniincnt on 
the option rc|X)tt. The size of the Air 
France order is somewhat shiggering— 
particularly if it indicates plans to pur- 
chase another fifteen Boeings. .A fleet 
of 25 jetliners would set the French up 
as a severe North Atlantic competitor 
to other flag airlines. 

Concern in both firms lias been 
touched off bv a secret Ministry of Sup- 
ply meeting in which British defense 
officials flatly indicated one or the 


otiicr of the two engines would be 
dropped in an economy move. Tliis 
has resulted in what one American ob- 
server described as "a ding-dong battle 
for survival." 

.Although both Douglas and Boeing 
have indicated willingness to sell jet 
airframes with the British engine. Bris- 
tol and Roils face American reluctance 
to start 3 modification program on the 
basis of anv less than an order for 20 
such aircraft. 

Ilic Ministry of Supply has given 
ap|3Toval to Bristol to negotiate for the 
sale of its civil version of the Olympus 
to specified aircraft manufacturers and 
sjjecific airlines. 

The government decision partially 
removes the sccuriri' handicap Bristol 
has faced in its campaign to sell the 
Olympus split-compressor turbojet for 
the DC-S and the 707. 

Despite Ministry of Supply agree- 
ment that Bristol now can sell Olympus, 
it still will not allow release of per- 
formance figures. Olympus 6 is re- 
ported to be operating on Bristol test 
stand at 16,000 lb. thrust. Develop- 
ment program calls for 19.000 lb. nc.xt 
year and 21.000 1b. by 1958. 

Bristol undoubtedly hopes to have 
civil engines of approximately 20.000 
lb. thrust available at about the same 
time a.s .American jet transports become 
operational, 

Cominciiting on the ministry ap- 
proval Ilf Olympus sales Sir W, Alec 
Coryton, chairman and managing di- 
rector of Bristol Aero Engines, said. 
‘‘Negotiations now in progress with air- 
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lilies and aircraft constructors at liomc 
and oserscas lia\-e already demonstrated 
that widespread interest exists and it is 
Imped that the first definite .irran|e- 
ments will be anmmnccd shortly," Pre- 
sumably referring to Air Prance order, 
Coryton refused to comment on a re- 
]xirt from a hrencli source that Air 
[•liiiicc is ready to announce a sizable 
Ohmpiis order. It also is apparent that 
an Olvmpus-powered 707 has been dis- 
cussed ss'ith BO,\C. 

Bristol engineers recently visited 
Seattle to di.scuss installation of Olvm- 
jjiis in both domestic and interconti- 
nenhil versions of the Boeing jetliner, 
"nicre also have been technical discus- 
sions with scs-cral of airlines svhich base 
Boeings on order. Highest announced 
thrust for militarv version of Ohiiipus 
now in production is 12,000 lb. 

Proteus Flaincouts May 
Set Back Britannia 

l-ondon-Inflight flaincouts of Bristol 
turboprop Proteus 70i engines may de- 
lav for a month the opening of BO.\C 
Britannia senice to South .Africa origi- 
nallv scheduled for fnly- Bristol Aero- 
plane Co, has recommended to BO.^C 
that no passengers be carried in Britan- 
nias until the problem is licked. 

BO.\C last week canceled its route 
proving trials with tire Britannia wliilc 
Bristol technicians went to work on the 
trouble. Mameouts ate attributed to 
deicing. Slusb sucked tbrough intakes 
IS beliei-cd to be extinguishing flame in 
combustion cans. Icing tests on the 
Proteus in England and Canada had 
not indicated sncli trouble. 

Tlic company was modifying tlie air 
intake ss stem and tire combustion cans. 
1 csts were to start at Bristol last week 
on an engine ssith the ness' cans. .\n 
automatic re-liglit ssstem «as being in- 
stalled whieli wmiid immediately fire 
the engines again in es'cnt of a flame- 
out. fulh' modified aircraft was ex- 
pected to 1x' ready for a flight to 
Johannesburg this month. 


RCA Task Widens 
On Talos Contraet 

Moorestown. N. Radio Corpora- 
tion of .-\meiic-J, prime contractor fur 
tire radar guidance and launching sys- 
tems used with the Air Eonre land- 
based version of the Talos gronnd-to-air 
missile, has contracted to develop and 
build the complete weapon sysfenr in- 
stallation. including architcctUTC and 
buildings. 

This was revealed at the recent dedi- 
cation of RC.\’s expanded Missile and 
Surface Radar Department cnginccrin| 
facility here-. RCA also is supplying 
parts of the guidance fot the Navy ship 
board version of Talos, dcs clojrcd under 
BuOrd sponsorship. Clbc missile is 
built bv Bendix Asiation as prime con- 
tractor. with McDonnell .\ircraft Co- 
fabricating the airframe and the |■'a^ls- 
wortli Division of International 'I cle- 
|)hcmc and Tclcgrapli Co. supph ing the 
airborne guidance ciiuipment. \mcrican 
Machine and I'nimdry Co., under sub- 
contract to RC.\. is producing the mis- 
sile launching and handling equipment.) 

Ibc addition to the blootestown 
facilih- raises total floor spec from 1-15,- 
000 sq. ft. to 264,000 sq. ft. 

.-\ltliough RC-\ docs not identify the 
t\pc of ground-based radar used for 
Talos guidance, there is a hint tliaf it 
mav he a rclatiscK nen tspe known as 
inbnopulsc. which rciiortcdls prosidcs 
greater accuracy than tbe long-used coni- 
cal scan tspe. RC.\ said that it dc- 
s clopcd a moiiopiilse radar for guidance 
of the original Bumblebee missile, dc- 
iclopcd bs' folms Hopkins University, 
out of svliicli the present Talos dc- 
sclopcd. 

(Unlike conical scan type radat. 
where the antenna dish or feed rotates 
to cause the radar beam to scan the 
target area to seek out the point of 
maximum signal return, monopulsc 
radar cmploss two or four beams and 
simultaneously compares the rclath'c 
signal return' magnitude or phase to 
dctcnniiie target location.) 



Grounded Comet I at Le Bourget 

Two .-\ir Fiance Comet airciaft. ineliidiii| this one grounded at Le Bourget .\iificld near 
I'aiis since March. 19?-t. haic been taken back by the niannfactmcr. Ihcs and a shell 
of anotlicr were bonglil by the British Ministry of Supply for Sl-5 million. 



PAA First Carrier 
To Install IBM 705 

I’aii .American ^Vllrld Airways last 
week put to work its new International 
Business Maciiiues Corp. 705 electronic 
data processing nuichinc. the first to be 
used in the transportation industry and 
file fifth to go into sers ice svith any in- 
dustiv. The machine— there are more 
than 20 units to it-svill handle the 
tcs'cnuc accounting work initiallv. 

Demonstrating the 705. whieli Pan 
Amcric-.m technicians installed for less 
tb.m SIOO.OOO and u’liich rents for 
S20.000 a month, PAA Com|)trollcr 
John S. M'oodbridgc sriid the machine 
will be operated by three employes in- 
ste-.id of tlic 5S svho bandied the battery 
nf older machines used in accounting. 
The 705 can process 8,000 lahiikiting 
machine cards a minute and handle in 
125 hours the passenger reicnue |ob 
now' requiring more tlian 4,000 liours of 
machine time monthly. 

'Hie niaeliiiie will be used to proi ide 
sales information on cargo operations, 
printing hreakdomis by shipper, com- 
modih'. points of origin and destina- 
tion. It will be used in inventory 
control, crew scheduling, analysis of air- 
craft opciatiiig data, and will pros ide 
manv other kinds of infarmation now 
asailiible, if at all. only through coni- 
|)1icated and costly research. 1-atcr it 
may be adapted to reservations control. 

the IBM "05 takes its information 
from punched cards, tr.inslatcs it into 
impulses on magnetic tape (60,000 
cards to the reel), feeds the tapes 
through a central processing unit svitli 
instructions stored in its magnetic niciii- 
orv core, and files the organized infor- 
iiiatioii on additional banks of tapes- 
Tlie information then can be converted 
and run tbroiigli a liigli-spccd printer. 
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First YH-31 Delivery to Army 


Doman Helicopters. Inc.. Danbury. Conn., has delivered the first nf two ni-51 heli- 
copters to the U- S. Aimv for service tests bv the Aviation Test Bn-aid in Fort Rucker, Ala. 
I'hc a utility hclicnptei. lias a gross weight of 9.200 Ih. and useful load of 1,990 lb. 

Capacitv is eight persons. Fiisdagc of the YH-31 which is powered by a Lvcoiiiing 
SO-980-.\1.\ engine, is designed so that the cabin doors open on both sides for seven feet 
to facilitate loading. T'he power unit can be removed in the field without hoists. 

Army, Marines Seek New STOL 


Faulty Prop Indexing 
Blamed in C-54 Crash 

Faulty nraintenaiicc work was blamed 
by the Civil Aeronautics Board for the 
crash of a Peninsular Air 'l'ransportC-54 
at Scuttle last November. 

I'hc accident occurred shortly after 
(akcxiff from Boeing Field on a Penin- 
sular flight bound for Newark. A pro- 
peller malfunction piuduccd too much 
drag for the airplane to handle, and the 
pilot crash-landed it in a built-up rcsi- 

Althougli no one sv-as injured iiu the 
ground, 28 of the 74 persons aboard the 
C-54 were killed. '1 be pilot and co- 
pilot survived- 

Iii its report, the C.AB found that the 
probable cause of the accident was ex- 
cessively high drag resulting from im- 
properly indexed propeller blades and 
inability to feather. 'I’hc C.AB said these 
conditions were tire result of a series of 
maintenance errors and omissions. 

Before tire Peiiinsuhir fliglit took off. 
repair work was done on the propeller 
that was iiivohed by Seattle Aircraft 
Repair. Inc. 

i lie Board found that improper in- 
dexing of the propeller blades occurred 
during this work. 

The report said: 

“Poor maintenance procedures, omis- 
sions during inaiiitenance and lack of 
proper inspection were evident in the 
niiiiiitenancc work performed bv Seattle 
Aircraft Repair, lire." 

The CAB found that the aircraft 
was not airworthy following the Seattle 
maintenance work, 

‘Deferred’ Freight Service 
Begun by American, TWA 

A new air freight service, slower than 
regular air freigfit yet faster tlian .sur- 
face competition at comparable rates, 
has been inaugurated bv .-Ameticaii .Air- 
lines and TW'A. 

Called "Deferred Airfreight" by 
American and "Bargain-.Air-Freight" bv 
TW'A. the service provides for dclii’cry 
of freiglit on tire fourtli morning after 
its receipt at origin. 

Amorican will handle shipments on 
DC-7 flights between Los Angeles ot 
San Francisco and New York, Cliicago 
or W'ashington. 

TW'.A will accept the low-rate freiglit 
for movement between Los Angclc.s 
or San Francisco and New York or 
Philadelphia. 

A recent ameiidincnt of the mini- 
mum rate order for airfreight bv the 
Civil Aeronautics Board allows reduc- 
tions of 55% under normal charges on 
westbound "delayed’’ shipments and 
45% on eastbuund- 


Wasliington— Ilic aircraft industry 
will be asked within the near future to 
develop a short-takeoff Atmv and 
Marine Coqjs' observation plane that 
will fly at speeds of up to 500 knots 
for fast, safe penetration deep into 
enciity tctiitory and then slow down to 
100 knots for dcfailcd observation. 

'Ilie Navy will invite bids, acting for 
both the Marines and the Army. 

Testimony by Maj. Gen. Hamilton 
II. Ilowze, chief of .Army .Aviation, 
before a House -Appropriations Sub- 
committee recently revealed that: 

• The Army wants a two-place observa- 
tion plane "capable of landing and 
taking off from a 500-ft. field Over a 50- 
ft. obstacle." 'nie .Armi now uses the 
two-place Cessna L-19, which Gcn. 
Ilowzc said "hikes too long to land." 
He said the L-19 "can operate in and 
out of a field 600-ft- tong, except that 
is a little hairy." 

• The new obscii’ation plane would 
have no armament and no annor except 
"perhaps , . . flak curtains.” 

• S|>ccd requirements fot the new plane 
give great consideration to safety of the 
pilot and observer. Gen. Howzc said 
■Army’s Operations Rcsearcli Organiza- 
tion has determined that a speed of 
about 500 knots is one of the best 
s|5ccds for survival aMinst ground fire 
and "additional .speeJs bevond that do 
give you an additional survival capabil- 
ity. but it mores up I’cry marginallv." 
He also said "the best protection 
against enemy aircraft is to get riglit 
down on the deck and slow down to 
100 knots and go among the treetops-’’ 

Subcoinniittce inenibcrs questioned 
liini closely about speed. Gcu. Howzc 
said 500 knots "of course is not going 


to outrun the enemy fighters ... it is 
not a question of our being able to out- 
run the ciieinv aircraft; we want to get 
there and back before he gets off the 
field." The L-19 cruises at 86 knots 
(about 100 mph.). 

• Although Gen. Howzc said the new 
aircraft might make penetrations into 
enemy territory of about 55 to 45 miles- 
W'itli respect to "present aircraft under 
«bat miglit be called normal battle con- 
ditions". Gen. Ilowze said: "We would 
make only shallow penetriitions in en- 
emy territories, probably not over five 
or 10 miles.” He pointed out that that 
figure had been exceeded, however, both 
dutiiig W’orld W'ar II and in Kotca. 

• "The Dvcrwheimiiig chances ate we 
will use a comcntional engine.” Gen, 
Howzc said. "By conventional I mean 
a pnip-driven aircraft, but it may be 
turboprop as against a reciprocating 

The empty weight of the nciv ob- 
senation plane apparently cannot ex- 
ceed 5,000-!b.— the upper limit set on 
.Armv fixed-wing aircraft bv the 1952 
Memorandum of Understanding be- 
tsveen the Army and the Air Force. 

Four companies— North .American 
•Aiiation, Inc., Cessna Aircraft Co., 
Fairchild Engine and Airplane Corp. 
and Hiller Helicopters, Inc.— iilreadv 
have done some preliminary design in- 
vestigations For the .Army and the Ma- 
rines to determine the best speed-weight 
ratios. 

The four conrpanics "will not have 
an inside track" in the awarding nf de- 
velopment contnicts. the spokesman 
said. All companies will be invited to 
bid. 
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GYRODYNE XRON-1 Nax'v prototi'pc has movsibic nt Him <il IB-ft conxisil rotors 

flcw'. Gross svcigbl is under BOO Ih.; po^scTl>L^n^ is o *iri-bp. \elsnn. Scccsnd |>fotot\^>c 


that were kei>t under wraps csccpt svlien c 
right forcgronndl is partially disassembled. 


PRODUCTION SIKORSKY HR2S-1 changes horn f 
legs, dual engine csliunsts, large eooling.aii grills 
behind rotor bead. Ilori/ontal tail is now one-pice 


prototy pe; durti vltecis on all bnding gc 
see and all-rnu\ab!e. 


At American Helicopter A'oe. 


Pilot Training, Design Rules Criticized 


tire specific.itioiis sonictiincs bear mi re- 
semblance tu regular lidicoptcr flying 
and detract frtim tire aircraft's safety 
bv miiiiiiii/ing real problems siicli ns 

Lsnn said -i Bell accident study 
dimsed that TZ?? of the mishaps to its 
Model -T were due to pilot error. None 
were due to structural overload during 
inancurets or violent handlhif of the 
controls. 

.About l-f% of the accidents were 
bl.imcd oit material fatigue failure. 

Lritit s,iid there is uo instance in 
Bell's record of an accident due to static 
overload. 

Ill .idditloii to fatigue, Lynn said 
more rccoguitirm sliould be given to the 
iui|)ort,inee of the aetodynamie char- 
.icteristics of rotors. He pointed out 
that the military requirenient for a heli- 
copter to be designed for an excessive 
load factor is not always positisc in- 
surance. 

11ie tc.ison is that such design docs 
not make tire aircraft sound if loading 
umditions exceed the capabilities of the 

Gen. Ilossv.e told the forum that the 
.Army's deselopmcnt of mobility is lag- 
ging behind the progress in firepower. 
He s.iid the Army's interest in helicop- 
ters for missions utilizing their agility 
over short ranges has not Icsscncxj. 
despite recent enthusiasm for STOL 

He also predicted that the Army’s 
tactical manuals will be rewritten to 
take lielicoptcr troop movement into 
account. 


AVashington— Crowing maturitr- ot 
the helicopter industry, CAideiieed b\ a 
realistic discussion of technical prob- 
lems iiisolving both men and machines, 
highlighted this year’s I2th annual 
foruin of the Amctican llelieopter 

Some observations on the state of 
the art made at the forum: 

• Maj. Gen. Hamilton H. Howze, chief 
of .Army asiation, said helicopters still 
arc too c.xpcnsisc and too complex. 
They also need bettet stability, guidance 
and flight instnimcnt systems. 

• Robert R. Lypn, Bell Aircraft Corp., 
charged that military design and test 
specifications ate unnecessarily tough on 
the designer and manufacturer. He said 
they create artificial problems and make- 
no contribution to safety. 

• Janies S. Rickicfs, Rick Helicopters, 
made a blunt argument for greater fed- 
eral subsidy to commercial operations, 
and charged that the Civil Aeronautics 
Board is holding back dcselopinent. 
He urged that helicopter services be 
remosed from their "experimentar 
status and given more than the current 
Ss million annually in federal aid. 

• William TI. Coffee, Vcrtol Aircraft 
Corp., delis ercd an attack on pilot train- 
ing procedures and pilot qualifications 
accepted by the military scrs-ices. He 
called for establishment of a new “oper- 
ational pilot" category for men capable 
of meeting all requirements in a rotary- 
wing cockpit. 

Coffee, a veteran wlio has iiistriictcd 
more than 200 pilots already trained by 
the military scrsiccs, charged that the 


sers'ites teach men to liaiidic the air- 
craft hilt not how to 0|)erate them under 
lealistie conditions. 

.Among tile- liigher skills needed, he 
said, are the ability to fly at liigli gross 
weights, carry cargo in li sling, operate 
in confined areas and land on a slope. 
Coffee viid he has flou ii with pilots ys-ho 
eomplaiiit'd about the aircraft's perfonn- 
anee. yet did not know the grosS we'ight. 
t.aek of this niforiinition. he s.iid. svould 
make it difficult to predict pcrlonnance 
,nid prepare for ni,ir|iual conditions. 

Coffee also wiid hclieopter pilot train- 
ing is not being carried out to fit fliers 
for tire nncrations thes nill face in the 
field. 

.An important factor in this, lie .said, 
is the failure to use flight handbooks, 
lie suggested tluit svritteii exami- 
nations should be required to force 
familiari/iitioii with their contents. 

I he perfect pilot, with 100'^ pro- 
ficiency. is a human impossibility. Cof- 
fee belics'cs- Afaxiimnii proficiency, he 
e.iid, is .ihoiit %'"■( and no pilot should 
|ierform operational work if he is less 
than proficient. He beliescs a 

|)iimaty cause of the excessive inilitarv 
helicopter jccidemt rate is the fact that 
many operational pilots are less than 
601^ proficient. 

f.ynn, ii Bell engineer, said present 
military specifications require an ex- 
cessive design load factor. This re- 
duces the payload without necessarily 
increasing the ability of the aircraft to 
withstand severe nunenvet loadings, he 

He wamexJ that manenvers defined in 
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Second SeaMaster Begins Tests 


Baltimore— NLirtin's second PfiM 
four-jet SeaMaster began its long-de- 
Uyed Right-test program last week al- 
most five months to the day after the 
crash of the first protot\-pc into the 
mouth of tire Potomac Rhcr. 

llie tests began one ela\ after 
a joint Martin-Navy announcement de- 
tailing the probable reasons behind the 
Dee. 7 crash and a statement that "cor- 
rective action lias been taken to cover 
cacli instance" in the second model. 
A Navy pilot and tlirce Martin em- 
ployes were killed in the crash. 

A Martin imestigating committee, 
which pored over the approximately 
80% of the first SeaMaster rccoiered 
from the Potomac, attributed the crash 
to si.x possible failures in tlie aircraft's 
control si’stem. Tlie possibilities: 

• Minor explosion in the center wing 
stub which may have damaged the con- 
trol cables, hydraulic lines or electrical 
circuits. 

• A broken or snagged control cable. 

• Loss of pilot-fecT force in the longi- 
tudinal control svstcin. 

• Loss of one of two duplicate hydraulic 
systems coupled with the overpowering 
of the remaining system. 

• Elimination of hydraulic power from 
the stahilizer actuator. 

• Pilot error in handling the controls. 
Speed No Factor 

In its report, the committee also 
found that; 

• There was no evidence that excess 
speed, abnormal acrodvnamic forces, 
qcroelastic effects or powerplant nial- 
functiem were initiating causes of the 

• There was no major primary fire, and 
all in-flight fires obsen’ed bv witnesses 
took place after the aircraft began to 
break apart. 

Sah’age operations to recover the Sea- 
Master prototspe were conducted by 


the N'aw from Dec. 8 to March 2 with 
two salvage vessels, tsvo sonar ships and 
a small craft equipped with dragging 
rakes. 

The Break Up 

Ihc recovered parts were assembled 
for studv on the floor of the operations 
hangar at the Naval Air Station, Patux- 
ent River, Md.. in their normal posi- 
tions in relation to other p^irts. .A 
number rrf the p.irts were sent to lab- 
or, itorics for detailed analysis. 

rite Martin committee, aided by ex- 
perts front the Navw .\ir h'drcc. 
National Advisory dirinmittee for 
Aeronautics and the Cisil -\cronautics 
Board, also coinpirted elaborate fall 
trajectory patterns which show that the 
ScaMaster's break up occurred over a 
distance of appro.ximatch i.OOO ft- at 
an altitude of from 6,000 to 3,000 ft, 
'lire time required for the break up was 
estimated at between fisc and ton sec- 

At the tinre of the ctasli. the aircraft 
had completed a total of 70 flight and 
taxi-test hours in the Chesa|>cake Bay 
area. During its flights, it had per- 
formed successfullv at speeds greater 
than the maximum speed calculated to 
liave been achieved during the final 
flight which lasted for only 1-1 minutes. 

News Digest 


Boeing 707 topped Mach 0-9 at 35,- 
000 ft. with its refueling boom stowed. 
'Die jet tanker prototype also made re- 
fueling liookiip with a B--17; ptesious 
air-to-air refueling connections were with 
B-52, 

TV transmitter has been developed 
by Philco for fighter planes. It is part 
of small aerial reconnaissance system 


B-52 Low-Acceptance Rate Explained 

Wasiiingtoii-nic Air Force last week identified Thompson Products, Inc., of 
CIcs-claiid. as the manufilcturcr of the small electrical alternator whose failure 
resulted in last wintci’s B-52 clash near Ttavis AFB. Calif,, and the USAF’s non- 
acccptancc of 31 of the 78 Stratofortrcsics prodiiced by Boeing llins fat. 

-After the B-52 crash, in which four persons were killed, inr-cstigators found that 
a malfnnctioning flywheel withiir the electrical alternator had set off the chain of 
events which led In the alternator’s explosion and a resultant mpture in the fuel lints. 
Tlie non-acceptance of the B-52s followed <AW May 7. p. 281. 

Subsequent investigation showed that the malfunctioning ilvwlieel iniglit be an 
inlicTcnt characteristic in the Tliompson alLemators (wliicli had snecesshrlly met Air 
Force specifications), but not in those manufactured for the B-52 by General Elec- 
tric Co, Tire General E.lcctric allematois were built under slightly-dlflercnt specifi- 

An .Air Force spokesntan said the Tliompson specifications have since been 
altered and that the firm will continue to produce alternators for the Stratofortress- 



Airlines order jet simulators: Pan 
■Americ-.m Airways purchased two from 
Curtiss-Wright, one each for the 707 
and DC-8 with delivery by 1953 and 
placed options for two DC-8 and three 
707 simulators. United .Ait Lines has 
putcha.scd 5800,000 DC-S simulator 
from Link .-Aviation, Inc., with installa- 
tion at Denver planned for 1958. 

Two Martin B-57s will be used for 
high speed tests of the delta-wing Con- 
suir F-102.A fire-control system. Elec- 
tronic simulation will plot "hits and 


E'lat denial of merger of British Over- 
seas Airways Corp. with British Eu- 
ropean -Airways, or a de-nationalization 
of either, was made bv new BO.AC 
Chairman Gerard D’Etlanger, who said 
he had the support of the Minister of 
Transport and Civil Aviation for liis 
statement- Most urgent problem fac- 
ing BO.AC is a review of aircraft re- 

S Liireinenfs for the next 10 years. 

I’Erlanger said. Committee of top- 
ranking executives has been named for 
this study. 

Over 560 million will be S|>cnt bv 
Canadian Pacific Airlines in the next 
few years on aircraft and larger facilities- 
CPA has ordered another Bri.stol Bri- 
tannia turboprop transport, increasing 
its order to five. This brings Bristol’s 
Britannia orders to 51. 

Control of ground transport at Met- 
ropolitan Oakland Tnternational Air- 
port is won in the courts bv the Port of 
Oakland, which retains the right to 
grant an exclusive contract for limou- 
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In a recent test for the U. S. Air Force, the Fairchild C-123 
proved the value of thrust assist in meeting emergency single 
engine conditions! 

A C-123 w-as equipped with two Fairchild J-44 jet engines 
and loaded to achieve gross weight of 66,742 pounds — 
JS.OOOpoiwdso^'crload. 


During lakeofT and climb, both jets were operated to pro- 
vide 2,000 pounds continuous thrust in addition to the 
two piston engines. At 2,708 feel, wheels were off the 
ground, and u moment later at a speed of 122 knots, one 
propeller was feathered! 


From this takeoff position, the C-123 climbed out at 500 
feet per minute — proving again its hig job capabiliiy and 
assaidl versaiiliiy. heightened by jet augmentation to give 
extra power and extra safely in any emergency. 

A Division of Fairchild Engine and Airplane Corporation 


C-123 TURBOJET 
COMBINATION 
PROVES OUTSTANDING 


HILD 



World's Largest Turbo Transporter 
Pours Out Its Power Through SPECO Transmissions 

This mammoth tuiliine-iiowered helicopter of "1001” uses is the 
Vertol YH-16A. The production version will be able to carry up to 
12 tons and can whirl into action without warm-up to achieve an 
air speed of over 150 mph. Transferring; the output of its turbine 
into a smooth, steady flow of propelling power is the job of the 
forward and aft transmissions produced by SPECO, the Steel 
Products Engineering Division of Kelsey-Hayes. 

The manufacture and assembly of gears and gear assemblies which 
insui-e dependable, maintenance-free performance such as required Soior irom yh-u. 

in the Vertol YH-16A is a Speco specially, one of 40 years standing ‘ by fc»iK.'y-H.yM in 

in service to the aviation industry. scfordonCT wUh Vertoi's design apecifications. 


KELSEY-HAYES 



AIR TRANSPORT 


Foreign Lines Cool to Atlantie Fare Cuts 


Proposals of TWA, PAA would .swamp e<juipmcnt, 
strain tiiiances, rivals fear; called “too .soon.” 


By Glenn Garrison 

New York-'l lic transitlaiitic fate re- 
tliiction proposals of Pan .^niericjii 
World .\ir.vars and Trans World .Mr- 
lincs ajjpear to be headed into clioppy 
air at the Internationa! Air 'Transport 
,As50ciati(Hi traffic conference on May 
29 in Cannes. I'tance. 'I'lic foreign-flag 
nilincs on the tnmsatlaiitic nui aren't 
raying much publicK about the .Aineri- 
eJii carriers’ plans, but they will raise 
some searching questions at the confer- 
ence table. 

• Kquipinent. Is there enough to han- 
dle a sliiirpK increased solniiie of low- 
faro passengers? 

• Financial. At drastically lower rates, 
u ill airline ineonie be .idcquatc to break 
non financially? 

• .Accoinmodations, -Arc there suitable 
facilities on both sides of the ocean to 
take care of a sudden flood of low- 
budget tourists? 

Low Fare Proposals 

Basic-alls, the foreign carriers ap|>car 
to fasor a reduction in tourist fares to 
taj) new markets, but their feeling is 
that the anmmiiccd proposals mean too 


Pan .American proposes a tliitcl class 
of senice, at fates 15 to 20% less than 
present tourist rates. The senice would 
be offered in Ingh-dcnsity flights with 
fueling stops at intermediate points for 
maximum payloiid, no free food or 
drinks; snacks and soft drinks asailablc 
at [sasscngcr's expense. Present tourist 
■etsice would be designated cabin class, 
while first class would remain as at 
present. Pan .American would offer all 
three tspes of senice o\er lie-avv-tniffic 
routes, conibiiiiitious of first antJ either 
coach or tourist classes on other routes. 
The airline savs the plan xvnuld quickly 
increase the number of Americans flviiig 
ubroitd by 50ft. 

rW.A's plan calls for a ycat-roimd 
excursion rate with reductions such as 
A172 for a New A’ork-Paris round trip. 
.A 1 5-das- time limit is set for tlic round 
tri|). Regular tourist service at present 
standards would be provided. 'l'W.-\ 
sa\s the plan would make it possible to 
Ixilanec the cast-west flow of trans- 
•itlantic traffic. 

S.AS proposes an excursion pirn re- 
xcmbling the TWA proposal, except 
.S.AS’s time limit would be 17 to 25 
davs. Tlie SAS pVan calls for a 50ft 
fare cut. ssith present tourist sendee 


standards. The carrier says its plan will 
help b.iiance the directional Bow. 

Pan -American’s plan for a third class 
of ixisscngets. on liigh-dcnsits aircraft 
w-itli a biiv-yout-owii-sandwicli ts|>e of 
sendee, already has come in for some 
|)ublic goiiigoser. 'TW.A. .mnouncing 
its own propos.ll for reduced rates on 
regular tourist Bighh with a 15-d.n ex- 
euisioii time limit, said "we do not 
jiropose to os-ercrowd or enimp out 
jxisscngers to gir o them a cheaper ride." 
If this could be intcqsretcd as a refer- 
tneo to Pan American’s proposal. Se.in- 
dinas ian .Airlines Svstein left no grounds 
for doubt in attacking P.ni .American. 

W'arrcn Kraemcr, S.AS sicc president 
for sales and traffic in the U, S.. called 
the proposed third class "airborne steer- 
age" .ind said person.s tr.n elin| for pleas- 
ure ’’woulcl not tolerate’’ such mini- 
mum accommodations. 

S.AS. Kraemcr s.iid, would offer .i iil.ni 
of its own at the I.A'T.A meeting, calling 
for a 507' fate reduction with a !”-25 

Foreign Caution 

Some airline sources wondered if the 
j>ul)licit\- generated by Ni'rtli .American 
Airlines' with its cut-rate transatlantic 
proposals might not have spurred botli 
Pan American and TA\'A to •jnmmiicc 
plans for lower fares. But tlic foreign- 
flag c.irticrs arc more eoncemed witli 



Red Chinese Start Burma Service 


\ii Il-H aiiliiicr operated bv Red China attiacts crowd at Miiigaladon .\itpnil in Rangoon when it bnded 
Burma air sers-ies- 'I'lie airliner, which has antenna frnii. the mast in front of navigator’s dome leading to 
riling, China, to Rangoon in four and a half lionrs. Some thinst .uigmenlatiini siinilar to Dms-air 5-IU is nsce 


on the first flight of Chilia- 
dic rudder, flew- from Kun- 
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the basic questions involved in a solu- 
tion to the traiisatl.intie fare problem. 

Their caution iii approving any im- 
mediate fare cut stems first from the 
relatively limited ainomit of equipment 
they could dei-otc to a mass, low-fare 
movement over the .Atlantic. If a higb- 
density service were inaugur.ited next 
vc.ir. another problem would be tlic 
modifieatioii of aircraft now scheduled 
for delivery by that time. 

They arc not eonvinecd that an in- 
crease in vnlimic would make up for 
the loss of tC'-enue per passenger at re- 
duced rates- While they foresee mass 
low-cost transatlantic transportation, 
cspeci.illy after high<ap,icity jet air- 
liners go into service, thev want to go 
more slowlv in the matter of fare-cut- 
ting and experimentation. 

How Low? 

'Tourist fares slicmUl 1)C .is low as 
possible, the foreign carriers naturalK 
.igrcc. but how low is that? The P.m 
American proposal calls for a 1 5 tn 
2fl''f cut; tlic TW.A plan would reduce 
the New A'ork-Paris round trip rate 
Sl"2 from S55B to ’55.S6. The foreign- 

PAA Offers New 

•A new cut-rate air service for the rich 
route between New York and San Juan. 
Puerto Rico, was proposed last week 
hv Pan .American W'orld .Airways. 

Pan American has filed a tariff with 
the Civil .Aeronautics Bo;ird calling for 
a third-class air service on the route at 
rates about 20ft under current tourist 
hires. The San Juan proposal follows 
closely upon Pan .American's announce- 
ment that it will support a third-class 
International Air Pransport .Association 
fare on transatliintic routes. 

'The decision to operate a cut-rate 
service came as the C AB began a fiill- 
dtess investigation of air service be- 
tween Puerto Rico and the continental 
Ihiitcd St.itcs. live Commonwealth of 
Puerto Rico has been highly aitical of 
present service and supports a low-fare 
shuttle type of service. 

Under the Pan .American plan, three 
typc.s of air service would be offered to 
New York-S;in Juan passengers. First- 
class service would remain at SlOO one 
wav. and tourist service would become 
cabin class with a 567.50 fare. Eastern 
Air Lines and Pan .American now 
charge S64 for tourist flights. 
High-Density Plon 

The new service would be offered at 
552-50 with Uigh-densify seating and 
fewer passenger .scniccs. Scats would 
be spaced 3-1 inches apart and no free 
meals would lie served. Tiie plan is 
subject to CAB approval. 

Pan -American’s proposal comes closer 
to the kind of service Puerto Rico has 


flag airlines want to go more slowly. 

Assuming the new low-fare services 
wimki tap .1 huge undeveloped tourist 
in.irkct— and the more eonsenativc Car- 
riers are cautious even in that assmiip- 
tion-is either T'.iiropc or .Aincric-.i pte- 
(Xircd to .iceominodatc them? Questions 
may be raised as to whether tlietc arc 
emuigli hotels, plumbing, motels and 
other conveniences to satisfy an onrush 
of .American.s overseas, or vvliclher this 
eountn- has the low-cost accommoda- 
tions. the interpreters, other services and 
the flexibilitv under immigration laws, 
to handle a large volmnc of F.uropc-.ins 
with limited funds. 

This is negative rca.soning. and the 
carriers will agree that demand will cre- 
ate the facilities, but they seem to 
desire less haste. 

'Ilie Civil .Aeronautics Board is un- 
der some criticism for its disapproval 
in Fehni.irv of the fate stnieturc set ii|) 
bv I.AT.A last October. Critics claim 
CAB slimild have moved more imicklv, 
before tariffs were prepared. Shortly 
after voting its disapproval, C.AB issued 
a tempnrarv approval good onlv until 
Oct. I. 

Puerto Rico Plan 

been camp.iigning for than do current 
services. The Commonwciltli govern- 
ment is pressing for more routes and 
clreapcr service. 

'Hie C.AB investigation now getting 
under w'.iy combines Puerto Rico’s re- 
quest for an investigation with Eastern's 
applie.iticm for tenew-ai of its New A'ork- 
San Juan route on a permanent basis- 
Also included in the general review of 
service are applications filed by eight 
other airlincs- 

Eastern's original five-year authority 
came up for review when it expired la.st 
M;iroh. Riddle .Airlines' authority to 
canv e.i^o between New A’ork and San 
Juan via Miami also expired in March, 
and Riddle’s rcnevv-.il is included as an 


CAB Investigation 

List Scptcinhcr. Eastern asked the 
Board for scpaiatc. cxjjcditcd treatment 
of its renewal application. The e.irricr 
also w.mtod the C.AB to dismiss an in- 
vcsti|ation of its service between Miami 

Puerto Rico objected to quick action 
on Eastern’s application, and in Decem- 
ber the Commonwealth asked for a 
full investigation. The princip.il points 
in Puerto Rico’s complaint against 
present service were that the island 
needs connections with more mainlmd 
points than New A’ork and Miami and 
that Puerto Ricans need a "skv-bus 
service” at fares lower than present 
levels. 

The C-\B decided to limit its in- 


vostigatioii to service between Puerto 
Rico and piints on the mainland. Heat- 
ings are tcnt.itively rehcdulcd for July 

includes .ipplic.itions filed by Capital 
Airlines. OiribbciUi-.UIantic .Airlines, 
Delta ,\ir Lines. Eastern ,Air Lines, 
X.itional .Airlines, Pan American World 
.\irvv.ivs. Riddle .Airlines. Trans Carib- 
bt-.m .\irvvavs and United States Over- 
seas Airlines, 

Coniiuiltee May Hear 
Tacaii/DME Decision 

Lmig-.m.nted statement on resolu- 
tion of the 'Tac-ni/nMl'; coutrnvcrsy 
inav be in.ide bv Air Force Secretary 
Quarles M.iv IS before the House .Avia- 
tion Subcommittee, providing final 
compromise details can be liainmctcd 
out m time bv the .Air Navigation and 
Dcvelo|)mcnt Board. Rep. Oren Harris 
(D.-.\rk.) is chairman of the subcom- 

.Air Force and Navy efforts to im- 
prove accutaev and reliability of 'Tacan 
equipment appear to be paying off. Re- 
cent tests b\ the Rome .Air Develop- 
ment Center on an operational network 
of seven Tacan ground stations showed 
total ground-airborne bearing errors of 
0.55 to 0.9 degree. 

Distance errors were no more than 
0-2 nautical miles, according tn an 
RADC Spokesman- 

Ground station equipment operated 
for an average of 555 hours between 
failures, or 709 hnur.s if personnel- 
caused failures arc excluded. .Airborne 
sets o|>crated an average of 129 liours 
between failures, using modified equip- 
ment produced in 1955. 

R.a6c reports no interference be- 
tween adjacent channel Ta«n ground 
stations and little interference between 
two stations ISO miles apart vvliich op- 
erated at same frequencies. R.ADC tests 
also indicate that a Tacan ground sta- 
tion can handle 122 aircraft without 
saturation. 

Norlli American Airlines 
Selects New Name 

Burbank— North .American .Airlines 
last week took on the new name of 
'I'rans .American .Airlines following the 
U. S. Supreme Court refusal to tevievv 
the airline’s ’’name ease” (AAA’ Mav 7, 

p. -101. 

The North American group said the 
change will cost them more than 5200.- 
000 involving advertising, tickets, air- 
plane repainting and neon signs. 

The change is the result of complaints 
made in the courts by .Amencan .Air- 
lines and North American Aviation. 
Inc., that the nonsked's title was too 
clase to tlicir own. 
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CAB Review of Airline Fares 
Seems Certain, Pressure Mounts 

By L. L. Doiy 


A gnictal iincitigjtiim of airline 
pjiscngcr fiircs ii|j|)CiirLcl l.ist week to 
be virtually inevitable. 

Increaiiiig iinc] authoritative pressure 
was being exerted bv the House Anti- 
Trust Subcommittee and the General 
Aeeounting Office. Similarly strong 
opiiiion.v were being voiced in the 
House of Representatives. 

Rep. |.mies M. giugley (O.-Pa.), a 
member of the subcommittee, declared 
that testininnv heard so far regarding 
the need fnt such an imestigation dis- 
played a "seandahms abdication of 
rcspoiisibilitv" on the part of the Civil 
Aeronautics Board for allegedh failing 
to studv the fare problem mure closclv. 

On the House floor. Rep. Kinanucl 
Cellcr (D.-N. Y.l said testimonv given 
by Comptroller General Joseph 
C.inipbcll. of the General Accounting 
Office, indicated that failure to hold 
an inquiry into airline fares was un- 
pardonable. 

GAO — House Criticism 

Cainpliell previously had testified he 
was imdcr the impression that one 
study of fares by the CAB had been 
cut short because of an "apparent lack 
of interest by the board." 

Campbell also was critical of the 
C-\B’s failure to formulate a long- 
taiige route development program. He 
said the General Accounting Office had 
recommended that the C.AB launch a 
full-scale probe of all aspects nf routes 
served bv domestic, international and 
territorial carriers to determine both 
present and future needs. He also 
asked for a C.AB research program to 
help pave the vv-av for the absorption 
of commercial jet airliners into tlie na- 
tional route pattern. 

Cellcr vv-js .supported in the house 
by Rep. Sidney Yates (D.-Ill.), who 
accused the C.AB of "being derelict in 
not adequately pursuing its rate-making 
and ser\-ice functions. " 

ATA Defense 

Stuart G. Tipton, president of the 
Air Transport Association, defended the 
C.AB’.v present tariff-studv practices and 
tolil the siibcoinmittcc that an investi- 
gation would be like "spending a 
fortune to prove that water is wet." 

Tipton said such an investigation 
prnbablv would result in a C.AB recam- 
mendation for a fare increase rather 
than a decrea.se. He added, however, 
that the scheduled-airlinc industn’ 
neither opposes nor fears a general rate 
review. He expressed satisfaction with 


the job tlic C.AB is now doing in 
govommg fare levels and argued that 
the jgenev had done extensive work 
in the fare-regiilation field. 

Quigley expressed the fear that the 
cab's approach to the fare problem 
rims the risk of being unfair to the 
public, the airlines or to both. He 
said the C-\B is under obligation to 
keep "on top of the fare question" at 
all times. 

.\t tliis piiiit, the A'l.A took issue 
with Quigley, who acted as subconimit- 
tcc chairman in Ccller's absence. 

Donald Markham. .\T.\'s assistant 
general counsel, questioned wlicthcr 
the best vv-ay "to stay on top of a bii.si- 
nevs like our business is to hold a 
formal proceeding which will extend 
over a period of IS to 16 months m 
which you arc largely bound bv a 
formal record." 

He said tlic C.AB now followed a pro- 
cedure which w-as partialh furmal and 
partially informal. In this way, he 
added, the CAB can continuously keep 
tab on fare levels and .ict at any given 
time. He .said that more-or-lc5,s con- 
stant staff studies arc conducted and 
that most of the principal issues wliieli 
would be brought out in a general in- 
vestigation arc produced bv the studies. 

Markham pointed out that there 
have been hundreds of mail-rate cases 
which have achieved the same results 
that an investigation might be expected 
to achieve. 

Previous Fare Decreases 

lie also cited passemger fare revisions 
since 1943 as an indication that the 
tariff problem has not been neglected. 

Tares were decreased by lOTf in 
1945 and another lOlf decrease fol- 
lowed in 1943. Later that .same scar, 
a fare adjustment tanging from a 3% 
increase to a 73' decrease was instituted 
in an attempt to seek a more equitable 
fare level. 

Two 10% increases were granted in 
1947; one in -April, the other in Decem- 
ber. This was during a period when 
tlic airlines were experiencing their 
own private depression, Markham said. 

Although a 10% increase was allowed 
in 1948, family fates and ruiind-tnp 
discounts were inaugurated then. 

'llic last fare change occurred in 
1932 when Si. 00 was added to existing 
one-way and ruund-trip fares. 

Tipton enlarged iipoii his "no-opposi- 
tion, no-endorscnient" stand bv detail- 
ing reasons for his position. .An inv esti- 
gation is not opposed because; 

• .An investigation would prove that 
scheduled airline service is one of 


the best bargain buys in tlie country. 

• It would publicize reduction of prioe-s 
devpitij rising costs and would show 
that 1936 fares, which arc still de- 
clining. ate held at 1938 levels. 

• A need for greater earnings would 
be demonstrated. 

• Manv persons would be better ac- 
quainted with the achievements and 
problems of the airline industry. 

'Tipton's reasons for not endorsing 
an investigation arc: 

• Tlie industry and government would 
expend great quantities of time and 
money to prove what is already known. 

• Fares have been subjected to serntinv 
continually and repeatedly by the C.AB. 

• Investigations of the type proposed 
create doubt as to an industry's future. 

• Tumult bound to beset the industry 
during tlie investigation would bring 
great comfort to those vvlio seek to 
undermine sclieduled air transportation. 
Denny Vote Switch 

In his testimonv. l ipton denied any 
attempt to sway C.AB member llannai 
D. Denny to vote against a rate investi- 
gation |.AA\' May 7. p. 39). Denny had 
voted vvitli tlie majotify for the in- 
vestigation -April 10. 1933, but switched 
his vote on -April 23 which resulted in 
a decision to drop the iiiquirv. Pre- 
sumably, 'Tipton met with Deiinv be- 
tween the two C.AB sessions, but Tip- 
ton emtid not recall the exact date. 

l ipton told the group that he would 
be "greatly surprised if Colonel Denny 
was influenced by anytliing I said to 
him during tliat discussion.” He added 
tiiat he had no way of knowing what 
cliangcd Denny's vote and they did not 
discuss the merits of the case- 
in answer to a query as to whether 
or not the sclieduled airlines had ever 
made aii attempt to rcconiincnd pru- 
siJccfivc C.AB members, Tipton stated 
tliat he could not remember anv in- 
stance in which the board of directors 
actually made a joint recommendation 
for appointment. He saw no danger 
in such a policy, however, and said that 
"to make good rcconimeiidatioiis for 
good men" for a scat on a regulatory 
agency- seemed the “perfectly sensible 
tiling to do” by groups controlled by 
tliat agenev. 


Cruzeiro Buys Safaris 

Cruzeiro do Sul. international Bra- 
zilian airline, has |iiirchosed 10 Frve F.l 
Safari conibinatinn passcngcr-cargn trans- 
ports for short and mediiim-tangc in- 
ternal serv'ices. Dcliverv will txigin late 
in 1957. Earlier orders were placed bv 
Nmtlieiii Consolidated Airlines, three 
with option for two, and Wien .Alaska, 
three. Options hove been placed on 42 
deliverv positions. |aek Five, irresident, 
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Pan American, Other Airlines 
Report on Executive Salaries 


Washington— Reports of officers and 
directors of scheduled airlines have 
filed the following reports of siikirics 
and compensation with the Civil Aero- 
nautics Board: 
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THE FIRST NONSTOP DC-7 AIRCOACH 
SERVICE COAST TO COAST ONLY^OO! 



American presents “The Royal Coachman”- new luxnr y aireoach 
•New York-los Angeles *99 „.„,,_"Washington-los Angeles *98 


Starling May 20lli, American introduces the first nonstop aireoach 
service coasl-to-coast on the DC-T, world's fastest airliner. This is the 
Jnsiesi transcontinental aireoach service. 


“The Royal Coachman” is also the most fii.vnrions aireoach 
service in history. You can reserre your seat 
tvhen you buy your ticket. There is a 
spacious passenger lounge and fine meals 
are served, available at economical prices. 

“The Royal Coachman” is an iill- 
coach service, operating every day in 
the week. For reservations and flight 
information on this new service, see yo 
travel agent or call your nearest American 
Airlines ticket office. 



AMERICAN 

AIRLINES 




42 


Continental Plans 
Los Angeles Jet Base 

Los Angeles— A large jct-cnginc Over- 
liaiil and iiiaiiitciuuicc base will lie 
built at Los Angeles Intcmatianal Air- 
port, according to Robert I''. Six, presi- 
dent of Continental .Air Lines. 

"It is quite possible Continental Air 
Lines will mo\’c its general headquar- 
ters from Denr er to Los .\ngclcs it the 
pending route applications arc grant- 
ed,” Six predicted, adding that in 
such an e\’ent the airline would still 
keep a major base in Dcnrcr. 

Six stated that Continental will open 
sersice Mav 1, 1957 on its Los Angclcs- 
Denvct-Kiins.as City-Chicagn route with 
DC-7Bs; introduce Vickers Viscounts 
in Julv, 195S and Boeing 707s .August, 
1959 (AW Dec. 19. p. 91 1. The airline 
las aufhorits- to flv l.os ,\ngcles-Clii- 
cago nunstop, hut Six said he did not 
plan to get into tlic nonstop competi- 
tion until 707s arc in service. 

In its first step toward entry into tlic 
Los ,\ngeles air traffic market. Con- 
tinental will start construction of tlie 
S2.5 million facilits- this summer. Com- 
pletion date is set for carlv spring, 1957. 

The maintenance and overhaul base 
will be built in two stages. Six said, 
with possibly a third and final addition 
in 1959 or 19fi0. it will include 71.- 
300 sq. ft. of space, underground storage 
for o\cr 200,000 gal. of fuel and employ 
upwards of 500 people. 

Initially, Continental will schedule 
three round trips daily oser the 1,234- 
nil, route benvccii Los .\ngclcs and 
Cliicago with two of the three DC-7B 
trips operating as all-co.ich flights. First 
class scivicc will he knosvn as the 
"Golden ,4rrow” service accommodat- 
ing 64-passcngcrs; coach sersicc— "Silver 
Arron'’-will seat 94 ]Msscngcrs. 

Schedules will be increased to seven 
fliglits daily upon introduction of the 
Viscounts. I he airline is confident the 
traffic will bear such sclicdiiling. cit- 
ing Capital .-Xirlincs' traffic rise on the 
Cliicago-Washington run from 12% at 
the outset to 60% of tlic tr.iffic on this 
route ])) Fciiruary. Continental's 1 5 
X'iscounts will be advanced version of 
the SIOD model using a RDa-S Rolls- 
Royce engine which will incrcusc cruis- 
ing speed from 563 inph. to 400 niph. 

Continental is hopeful of expanding 
its operations in tlic XX'est, Six .said. The 
airline recently applied to the Civil 
Aeronautics Board for autliority to op- 
erate from Los .Angeles to Denver via 
I’liocnix and San Diego and from Los 
-Angeles to Denver. Pliiiciiix and Palm 
Springs. .A petition also has been made 
for new' scn iccs to link Los /Angeles and 
Dallas, a scn'ice Continental now pro- 
vides on an interchange basis with 
•American Airlines, 



Elizabeth Schools Help to Erase 
Rancor Left by Three Air Crashes 


Public school teachers in Elizabeth, 
N. J., have been taught to "sell” avia- 
tion in their classrooms. More tlian 
half of the city's tcaelicrs haic gone to 
nearby Newark Airport for briefings on 
the significance of air tr.msportation 
and how to relate it to their curricula. 
Tlici base inspected tlic airport, and 
have flown in a modern airliner— the 
majority of them for the first time. 

'i'lic teachers and school officials arc 
among some 6,000 educators— teachers, 
priiieijxils. superintendents and other 
officials— who, since the beginning of 
1953, have attended (he air age educa- 
tion institutes of the National /Air 
Tr.msjiort Coordinating Cominittcc- 

Kli'zabcth perhaps is the most striking 
examjilc of the value rif the program, for 

aroused eominunity following three ma- 
jor crashes in late 1931 and early 1952. 
And the city— especially its daily news- 
paper and some public officials— is still 
far from resigned to the airport's prox- 
imity. 

Wide Circulation 

Eliz,abcth teachers arc only a small 
minority of the educators throughout 
the New York-New Jersey metropolitan 
area covered by NATCC's edoeation 
coniniittce in the 93 institutes held to 
date. In addition to tlie institutes, tlic 
coniinittee's program has reached 27,- 
300 teachers and pupils directly tlirougli 
airjxirt guided tours, and anotlier 500 
teachers tlirongh ait age education 
workshop courses in the area's schools. 

Indirectlv. NATCC estimates that a 
million school children have been 
reached by the teacher education pro- 


gram and they in turn have passed some 
of it along to the adults in their faini- 

' N.A I CC itself was created as a result 
of the Klizabctli crashes, with air ear- 
riers. pilots, airport operators, the gov- 
ennnent aviation agencies and aircraft 
manufacturers joining forces against the 
hornet’s nest of public reaction. 'Ilic 
cdue.itioii committee was formed in 
January, 1953. and its present member- 
sliip includes one representative each 
from Civil .Aeronautics .Administration, 
Port of New York .Authority, Pan 
American World Airway s, Trans W'orld 
Airlines, Nortlieast .Airlines, United Ait 
Lilies, Eastern Ait Lines and American 
Airlines, and two N.ATCC staff mcni- 

Bcsidcs its own |irograni work, the 
coniniittce adi'iscs tlic Superintendent 
of Schools in Newark, tlic Board of 
Higher Education in New York Citv 
and the Aeronautics Edneatiou Com- 
mission of the New York City Board of 
Education- Tlic N.ATCC committee, 
along w ith the New- A’ork Citv Board of 
Cnrricnium Research, forms tlic Asia- 
tion Education Coordinating Commit- 
tee of New A'ork City. 

Not New Idea 

Tlic aviation institute is not a new 
dcs-icc. It was employed by C.A.A in 
1944, when tlierc was one "cducation- 
isf to each of the tlicn .seven C-A.A re- 
gions. but its present use in the New 
York area is on a greater scale than ever 
before. 

In 1931. there was only one institute 
in tliis are-4, and there were only two 
the follow ing year. Both were directed 
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Rocket power for intercontinental 
guided missiles is here 


ROCKETDYNE.lt 


A Division of 

North American Aviation, Inc. 


by CAA’s James V. Bcrnado, a former 

Il^“d!a[rnia'n*of th^NvlTCc'ranv venti!‘cp'for^ew \l'PRO\ ED: 

the creation of the NATCC KLoL"’iii‘' Nwarh haT'found *'t "of n,, 'f 
committee, and the implementation of grc-.it value to all who partieipated" 


riculmii research of the Citv 




afNe«^rk'AhOTrt.''^So^ 

;e has held eight for Nesv York 




''r 


sr;s pi to Ns:i;«;: cab orders 

districts 10 and 11, Manhathm-tlic 
eommittee for the first time made use 
of its new cdueation center in the l-'ed- 
cral Building at Nesv York International 

and an .VSR radar scope. 'Hie mockup 
is in “radio” communication with a 
Link trainer in another part of the 
room, so the educators can listen in on 


'.:5'S£;r.“^5: 
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S' a‘^hopSce°m^h-f^^ i^pt^'to 'the 
erlv was an institute highlight. 

Typical Program 
The Manhattan educators spent 
about 6 hours at this tvpical institute. 

toured'the'^w*Unfted\ir 
ride, courtesv of United (the'airlines 
Of the 52 educators at this session. 

The education committee is hooked 
through next October with as manv 
institutes as it can handle. The book- 
ings come throngh representatives of 
the New Y'ork and New Jersey school 
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REIEASE, DEPARTMENT OP DEFENSE 


“A difficult problem arises 

from the need for precise control 
of the three-stage satellite 
vehicle during its flight.” 


The aircraft of ' 


liil fly liottcr 


and higher. This means higher 
temperature requirements for aircr.ift 
caijlc'preinsulated terminals. 
A-MP research has anticipated this need, 
w releases STRATO-THLRM— 
Mr finest preinsiilalnf terminal created 


STRATO-THERM Terminals 
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Airline Traffic — March 1956 


DOMESTIC TRUNK 


INTERNATIONAL 

Srsniff 


590,752 
154,177 
21 5,186 
31,298 
58,589 
207,784 
660,395 

32,969 

101,272 

321,590 

495,421 

18,893 


7,950 

20,933 

103,617 

381,396 


61,391 

232,369 

323,352 


83,466 
66,843 
83,395 
1 5,497 
49,584 


680,020 

1,012,538 

15,399 


25,988,279 
38,363,640 
961 ,602 


West Coast. 
HAWAIIAN 


10,261 

15,907 

10,344 

£4,328 

38,457 

24,483 

30,909 

16,140 

20,024 


15,373 
3,761 
2,619 
9,971 
10,383 - 


14,819 . 
9,953 
11,767 . 


12,679 

10,961 


253,249 

175,090 

549,405 

157,614 

436,427 

589,845 

367,528 

586,997 

293,343 

416,824 

421,653 

300,569 


CARGO LINES 
Aciovlai Sud Aitm 
F lyins Tisci 
Slick 

Riddle- . 
HELICOPTER 


219,294 772 

9,404 36,851 

767,351 , 884,500 
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fov reaction motors developing thrust of a few 

hundred pounds or hundreds of thousandsof pounds. 


for propulsion systems installed as primary or 

auxiliary power for missiles, for piloted aircraft, 
for launching devices. 


;fs KEY 

Tg skilled technicians 

(EF)^.com plete equipment 
and facilities 

Ap .... past accomplishment 

I unlimited imagination 

ARP. . advanced rocket power 


. . . for unprecedented power in the many diversi- 
fied applications where advanced rocket technology 
has heralded the beginning of a new era. 

.... for the future developments that will come from 
RMI POWER ENGINEERING-^^ they have for 
the past 14 years. 
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COCKPIT 
VIEWPOINT 


By Capt. R. C. Robson 


A Bid for RoalisHr Schedules 

On Wedncsdiiv tlic Ci'il Al:^on:Ul^ic^ Bnird will loiisidtt a proposal 
Liinccmiiig ‘On time" opcnitinn of sclicdiiltcl airline flights (.\\V .April 2^. 
)). Ht). ‘lilt ineiisutc. if adopted, would recpiire all flights to arrive within 
tile niim;te\ of their published schedule at le.ist of the time. l''lights 
of 1.000 miles .iiid or er w imUl be gir eii an additional lecw ai of 1 s mimitcs. 

'rhett undoubtedh will be some opposition. Most people arc never 
happ' to see their inoveintnts rcstricterl-e'cii wlieii it is for their own 
good. Otiicrs belicrc. howeier. tliat ''on liiiie" pcrformaiief, whether ns a 
result of legal requirements or otherw ise, wmtid be a blessing to the indostrj. 

The Board states in its Draft Rele.ise No. SO: "It appears that iiiau\ cer- 
tified air carriers arc eurrenth publishing . . . flight schedules which do not 
accurately reflect their actual times of departure and atris-al." 

In other words, an airline can adsertisc any schedule it cares to, the 
oiih- limit being liosv imicli-or how little-thc pnhiie will .swallosv. .\n 
elapsed time of fis'c hours could be printed for a flight requiring six hours- 
except that e\eii the pa.sscngers iiiiglit not be tli:it gullible. Not that there 
actually are siicli extreme cases, but the practice of dropping minutes is 
not uncomiiioii. -And flights do exist in uliicli on-tinie operation occurs as 
little as 107' of the time. 


Scheduling by Whim 

-Also, it can occasionally be found that a trip making scs 
appears, when dist. . .i • 




. disided by time, to sary greatly in speed. 'I'hc 
caft pcrfotniancc changes but rather that someone 
lias smiplv ordained tliat it lease and arrise at a certain time and that's that. 

So who g.iins7 Not the passenger. People travel by air to sasc time, and 
the; commute too often to he fmilcd eonsisteiith. Lite arrivals merely antag- 
oni/e them. It is doubtful if even tlie airline itself gains, fcir how can imm- 
<igement plan ramp space, manpower utilization, cost of operation and so 
forth if its scliednlcs arc not honest? 

-Aside from passenger seniee, pcrliiips the most signifieant benefits of such 
.1 regulation lie in the field of iinptmed traffic control and related facilitics- 
-Manv sursevs are made to determine the iimoimt of ttaffic dclins. and future 
planning is done around this information. But if the schedule can't c\cn 
lie made in A'I'R weather, then the staKstie.s .md planning ina; be wrong. 
By lengthening their sciiedulcs to conform with fact, the airlines might 
find a club to force improved traffic control. 

An Approoch to Realism 
Imagine, for ii 


for 1 


irs: thal 


*"g 

airlines, their stockholders and the public would soon miderstand that sc 
thing was s'Crv wrong. 

Rcalistie scfiedules might cren tic in with things sndi as approach lights, 
runway turnoffs, taxiwass etc, I'or instance. LaCnatdia .Airport handles a 
trcinendons amount of traffic on Runway il. But the one narrow tiixiwas 
leading to it is a bottleneck that causes untold delass when Number One 
aircraft has to wait for a clear.mct' and luilds up the entire operation. 

So, while there may be opposition to this ptoposal, I'll bet tbc passengers 
would welcome realistic schcdnlcs, and, in the long mn. e\cn the airlines 
might come to appreciate the benefits. I’iloN, of course, ivould be glad to 
see tliem. because the scliedule is the basis of our day's work, rest and pay, 
.All "on time" criteria seems a big step towards several goals. Regularity, as 
they say in tlie .ids, is a good liabit to develop. 



*ADVANCED ROCKET ENGINEERINO 


XmSZ has immediate 
openings in all phases of 
rocket development from 
design to production for 

with experience in the 
following fields: 

Aeronautical Design 
Servomechanisms 
Combustion Stability 
Nucleonics 
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One of America's pioneer scheduied 
airlines, Delta serves 60 cities in 7 
countries with routes that extend 
from Chicago to Miami and from 
New York and Washington to 
Atlanta. New Orleans, and Houston 
— also into the Caribbean- Delta 
uses Collins All-Weather Radar to 
assure smooth, safe flights in its 
Golden Crown DC-7's. 


“Delta uses G-E 5-Star Tubes in radar 
because experience proves they’re reliable!” 


Every post%var plane we fly will be radar- 
equipped when Delta's program is complete. 
In order for our pilots to make full use of radar, 
the equipment must be dependable at ail times. 
Reliable cubes arc one way to assure this. 

"We have determined by extensive controlled 
tests that 5-Star Tubes, built by General Elec- 
tric, show a low failure rate and outlast stand- 
ard receiving tubes by a good margin. 


"For critical tube sockets, we can recommend 
5-Scar Tubes, based on Delta’s experience. 
They're an investment in more hours of service 
from each piece of electronic gear." 

Phone your G-E tube distributor for G-E 5-Star 
Tubes) He stocks the replacement types you 
need. Tube Departmmt, General Electric Cempany, 
Schenectady J, Netu York. 
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MISSILE ENGINEERING 


Next Satellite Problem: Data Descent 



VARIATION IN TRAJECTORY 
WITH SPHERE DIAMETER AND WT 





By Rulicrl Cusliniaii 

•Ml the .scientific knmvlcclgc fioin 
the U. S. siitdlilcs hiunchc'd during the 
18 month Inlcmiitioiijl Geophssicu! 
Year. July I. 19i7 to Dccanbcr 51. 
19tS, will be rexvised sia a radio tele- 
metering link. .\t present it seems too 
difficult to bring a s.itcllitc hack down 
tliroiigli the atmosphere witlioiit its 
burning up. 

.UtcT Inniic'hing non-returnable satel- 
lites into orbits around the earth, the 
next U. S. effort svill nndoubtediv be to 
bring back physit-.il evidence from space. 
The first rctnnicd cargo mas only be a 
ftss ounces of matter exposed id satel- 
lite conditions, l.atcr experiments will 
work slo«l\ lip from flics to monkeys. 
Tlie end goal will be a manned satel- 
lite. 

\ plan to recover data from a future 
earth satellite bv a stainless steel bal- 
loon has been proposed hi Richard W'. 
Porter, chairnnin of the I'. S. Satellite 
Panel and Gcucnii Klcctrie eon.siilting 
engineXT. 

Porter's approach is to rapidls slow 
the dat.i capsule— earning film in his 
exaiimie— with the drag of an stainless 
stcvl Ixilloon as it enters the earth’s ii|j- 

C er ahiiospiicre to ])rcsent scserc over 
csiting. Once this prime rc-entr\ crisis 
is over, the sphere is to "parachute’' 
the film package domi into the .sen. It 
will float until spotted bs scaRli parties. 

Porter has ealcnlated that bv using 
a 5 ft. diameter hilloon a J lb. piekiige 
of insulated film can be teemered. 'I'he 
film will have hcvii exposed while in 

VARIATION OF VELOCITY 
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FIG. % — .\ir tcsistaiicc cuts descent rate. 


the orbit, then slipped into an insulat- 
ing capsule. 

Ihe balloon folds up (I'ig. 1) inside 
the s.mgnatd's third stage along with 
the rest of the satellite. Weights eliosen 
total less than the tnenh-one pounds 
frecjneiitly quoted a.s the maxinmm al- 
Imsable "all-np" weight of the satellite 
ichiele. 

'Ibe 12 lb. retardation rocket and 
the 5.5 lb. balloon take up the lion’s 
sliare of the satellite jxiyload. .\U other 
items— the locating bc-.icoii transmitter, 
actuation tcceiver. gas to expand the 
balloon, strnetnre and insulation, gas 
changing and detaching mcxliaiiism. 
film, film container, and camera or other 
device to expose the film-mn.st stay 
within the remaining 5.5 Ih. 

This satellite will have tn sacrifice all 
of the other forms of iiitclligcnice pro- 
posed for the IGY satellites in order 
to bring a small amount of exposed film 
to eat til. 

Because the spin stabilized satellite 
remains in fixed orientation while it 
orbits around the earth, the retardation 


rocket is aligned to slosv the satellite 
dnw n « hcn it has traveled one hundred 
and eighty degrees of longitude and to 
the opposite side of the earth from 
Cape Canaveral, I'lotida. its starting 
point. If the rccoscty process is to 
start on the first .satellite swing around 
the earth, the signal could be teleme- 
tered from Singapore for esample. The 
biilloon nould bring the film down in 
the Pacific near the Philippines where 
the U.S. has facilities for radar tracking 
and sea search. Porter believes that if 
the original signal is accurately rimed 
Ihe final resting place of the balloon 
M ill he « ithin a one-hundred mile radius. 

If it is decided to orient the retarding 
rocket in the opposite direefiem to that 
slirnvn in h'ig. 1. recovery off Cape 
Canaieral would be possible, 'llic same 
.\ir Force missile tracking range nsexi 
in launching the satellites could he used 
111 tracking the recinery. 

'llic tclometcred recovers signal will 
T.irt the following chain of cs ents: 

• Firing of the retardation rocket. Tliis 
has been sized to slow the satellite 





More than a year ago, one of the operating companies of General Precision 
Equipment Corporation— after nearly 8 years of joint development work with the 
Air Force— placed in scheduled prorluction tlie most advanced air navigation 
system known to e'cist. Called AN/APN-66, the system is based on "Doppler effect," 
a knosvn natural phonoinenon, but one which others said could never be applied 
to aviation engineering, Its successful development brought to culmination still 
another notable aviation engineering "first" by a GPE Company. 

AN/APN-66 and related systems adapted for specific purposes compute 
air position with unprecedented accuracy and speed. Tliey work independently 
of any grotind-based reference, optical or electronic; are the only operational 
systems that arc global, They proside a sitally needed element in the defensive- 
offensise power our country must have to speak softly, yet negotiate fi-om strength. 

For months now. these systems have been functioning as brain and nerve 
center in a substantial number of the Air Force's newest craft. In millions of miles 
of operational flight tliey hai'c demonstrated their engineering genius. When put to 
civilian use, they will guide air liners to the remote corners of the globe with equal 
accuracy. Then, ne\er again need a plane get lost anywhere ... in any weather. 

While tile GPE Company primarily responsible for this AN/APN equipment 
is General Precision Lalioratory, the sj’stems are typical products of GPE Coordi- 
nated Precision Technology, Four other GPE Comjjanies— Askania, International 
Projector, Kearfott and Librascopc- participated with GPL in providing tlie com- 
ponents tliat made them possible. .All no'v manufacture portions of the equipment. 

As the chart on the opposite page shows, all of the producing companies in 
the GPE Group work in highly advanced fields. CPE Coordinated Precision Tech- 
nology, a basic CPE operating policy, gives each GPE company access to the skills 
and facilities of the others and coordinates those which are relevant. This coordina- 
tion has played an important part iii amplifying the capabilities of all CPE com- 
panies, enabling them to solve liighly advanced technological problems with vision. 
Frequently, as witli these AN/APN systems, frontiers of science are pushed back 

The GPE Pr oducing Companies serve more than a dozen major industries. 
A brocluire, “Sersing Industry through Coordinated Precision Technology." de- 
scribes tlieir fields in some detail. It may well suggest products or facilities appli- 
cable to problems your compan)' is facing. For a copy or other information, i\-rite: 
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92 Gold Street, New York 38, Nesv York 


YOUR EXECUTIVE AIRCRAFT 
DESERVES THE BEST 



ENGINE OVERHAUL 

For aircnift engine ONoriiaul servioe. Piatt & \Miitiiey Aircraft's 
Aiqjort Department is "home" for maiU' t\ pes of business aircraft. 
Like many of the nation’s leading companies. \ oii can enjov the 
advantages and reassurances that go with engine work pcrfoniicd 
at the factory. It can cost less, too, in the long rim. 

PARTS REPAIR 

Certain types of engine parts TC[Wir. such as rebarreling cylinders 
or rematching crankcases, require factory facilities and factory 
methods that are available to \-on at the .\iq>ort Deparhnent. 
Complete et|inpincnt for all pjssiiile parts repair jobs— large or 
small — assures prompt dependable ivork. 

AIRFRAME OVERHAUL 

Espanded scrs ice hangar facilities can accoinmodate even the 
largest commercial aircraft. Senice is prompt. Regular work in- 
cludes inspections, engine elianges. radio and instrument repair, 
airframe repairs or modifications, and general aircraft maintenance. 


PRATT & WHITNEY AIRCRAFT 

AIRPORT DEPARTMENT 



HARTFORD. CONNECTICUT 



down from its orbital vclociK iii ’>.0(10 
fps. to :0.()0U fps. 

• Iiiflah'iig of the stainless >tccl splicrc 
with hcliuiii from the stor.igc bottic. 

• Dctauliin? sphere from the inflating 
incehanisni .iiui retard, ition rocket. 

N'o longer able to cminteraet the 
earth's gravitational pull the satellite 
will fall out of its orbit. 

I'hc tccovciy 1 chicle f ills out of the 
orbit In an ellipse until it re.iches the 
earth's atmosphere. Here at 400,000 
ft. (76 niilesb the most critic, il phase 
of the rccovorv begins. Cig. 2 slums the 
trajectory of the balloon after it has 
entered the earth’s atniosplierc. lii l ig. 
s. it slows up when it hits the denser 
.lit bchw ZOO.OOO ft. above the earth. 
I'ig. 4 shows how it hc,(ts up for the 

Note, however, be cross cliecking the 
times and altitudes of the tliree graphs, 
that the balloon beats up first tben 
slows up, M.ixinmiii tcmi>cratiirc is 
reached .ihout 40 see. after rc-entiy. but 
(iiaxiimim rate of deceleration is not 
leaehed until some 10 see. l.iter. 

If it is able to survive this "Iritb of 
fire” the balloon ‘'parachutes" down 
in the riishmiars maiiner to drop into 
the sea with a consersatis’e temiinal 
velocitv of 50 fiis. sliglitiv over 2(1 
minutes after being foaed'oiit of its 
orbit. 

1 he major problem, other than 
meteorite homlardincirt which will be 
iiicniioucd later, is the >e\cre licatio" 
before the bulkum slows down. .As Fig. 
4 inclieates. Hie temperature at tlie .stag- 
nation point goes lip to the melting 
point of sTaiiiless steel. Nescrtheless. 
I'orter feels tliat tlircc factors will act 
to save flic hallooii from evaporating 
a\va\ as do all otiicr objects this .size 
which enter our atimisplicre front space. 
One is the acrodvnamic instabilih' of 
the balloon wliich will cause ii to 
wobble about, spre.iding the bigb local 
temperature of the sfagnatinn point 
over the forward half of the Italloon. 
riie second is the thin evtcrior coating 
of Icflon. I bird, the insulated film 
p.ick acting as Ixillast, will lead the h.il- 
loon and will hike some of the brunt 
of heating. 

Porter’s pist bumper exprience leads 
him to bcliet e that Teflon further re- 
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enforced with quartz fibers will tonn a 
heat sink and protect the film even 
though some layers of quartz-Tcflon 
are boiled awav before the recovers 
s cliiclc slows down. 

Meteorite damage, says hred 1.. 
Wliipple, director of the Smithiouiaii 
Astrophvsical Observatory, may be the 
Achilles liecl of this approach. Hie 
danger of puncture by tinv space 
meteorites, as yet unmeasured, could 
verv well destroy the balloon before it 
sinks below the protective layer of the 
earth’s atmosphere. Porter, while ad- 
mitting tlie possibiliK. counters this 
objection bv reasoning that the balloon 
miglit still function to some degree 
even though peppered by space daist. 
It could still provide aerodynamic drag 
despite a certain amount of small holes. 
He agrees that this is an important "if.” 

"How would son go about making a 
foldable .stainless steel balloon?" asks 
Wolfgang Klemperer, Douglas Aircraft 
Corporation. Although his experience 
with rockets has convinced him of the 
sable of photographs returned from high 
altitudes, he is not sure that it would 
Ivc at all easv to make a stainless .steel 
balloon- Porter admits that fabricating 
the balloon would be the first practical 
step. He has envisioned the -003 in. 
stainless steel balloon, coated with a 
.001 in. layer of ’T’eflon on the inside 
and the heat protective later of Teflon 
on the outside. He hopes that it will 
be possible to fold this over on itself 
to one-eighth of original size. 

Kiafft A. Ehriekc, Convair, favors a 
winged re-enty vehicle which uses aero- 
dynamic lift rather than drag to slow 
ibelf down. The problem here is that 
the flight must be stable and controlled. 

Rc-entn analvscs are pertinent be- 
cause thev deal with problems which 
must be solved before wc can have 
manned srace travel and they cover 
areas paratlel to those of the high-al- 
titude, hypersonic fighters to come. 

Heavy Press Operalioiis 
Begin in Buffalo and Calif. 

Production operation of a 12,000-ton 
horizontal steel extrusion press has 
begun at Curtiss Wright's metal Pro- 
cessing Division, Buffalo, N. .Ap- 
proximately 5250,000 worth of 
extrusions were shipped by the plant 
during March including items of alloy 
and stainless steels, titanium and 
vacuum-melted alloys. Over 54 million 
ill additionalproduction is planned for 
this vear. The Loewy press has a 
capaei'ty of over 520 million worth of 
e.xtrusions annually. 

Operation of 8,000-ton hsxlr.uilic 
forging press has bi^un at Aluminum 
Companv of America’s Vernon. Calif., 
plant- Tlie press was built by Schloe- 
maiin, A. G., Dusscldorf, Cermanv. 



Filter Tests Show 
Important Savings 

1,200-hour flight tests of Winslow filters on R-4360 
engines by Pan American World Airways indicate 
savings of hundreds of dollars per engine, for re- 
placement parts and labor. 

During the tests, at 901:46 T. S.O., a piston failed 
in a filter-equipped engine. Because the Winslow 
CP* full-flow filter picked up the metal particles, 
cost of repairs was only $315.39 — the average cost 
for piston failure on eight other engines was $1,935 
per engine. 

Winslow has CAA-approved full-flow filters for most 
aircraft engines. For engineering data and recom- 
mendations for your equipment, please write: Avia* 
tion Department, Winslow Engineering Company, 

4069 Hollis Street, Oakland 8, California. 

CP* (Centrellad Pressure) is fully 
protected by patents and trademarks. 
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cost energy of petroleum into power for rocket 
flight. Petroleum-derived materials including 
ammonium nitrate, synthetic rubber, and car- 
bon black have been combined to produce a 
new solid propellant rocket motor meeting the 
most rigid USAF performance requirements 
without deviation. A family of Phillips pro- 
pellants is available for use in rocket motors 


for JATOs, extrem. 
missiles, and other i 
Phillips operates 
latest design for rod 
and production 
perienced staff is available to consul 
aircraft and missile industries on 
problems and newer projects. We i 
cussion of technical and production 


Texas. Our ex- 


PHtLLIPS PETROLEUM COMPANY 

Bartlesville, Oklahoma 

Address all inquiries to: Rocket Fuels Division, McGregor, Texas. 
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This installation of an Ampex 800 Airborne Mag- 
netic Recorder in an F-80 at Edwards Airforce Base is 
at the heart of a major project for developing faster 
data recording and reduction techniques. Over twenty 
aircraft companies, government test facilities and oth- 
ers have also purchased Ampex 800s and received deliv- 
ery in quantity during its first year of production. 

The Ampex 800 has had quick acceptance because 
it has lived up to promise. When the mode! was publicly 
announced, it was already a completed and tested de- 
sign. The Ampex 800 was backed by more experience in 
magnetic tape instrumentation than exists anywhere 
else in the world. It was ready to x>erform with utmost 
reliability. It was capable of recording the entire flight 
test data on a single tape. And on a production basis it 
met specifications in all details. 




INSTRUM ENTATION j 
DIVISION 


rim IN MXCHEIIC UK INSUUMEHUTION 
CharUr Slr«cl • S«dwood Clly, CsllFstnlo 


Test Pilots Organize 
Scienlifie Society 

Los .\iigclc»— I’nttcnivd tiftcr the In- 
stitute Ilf the .'Vcrimiuitiwl Sciences and 
cliiirtcTcd IIS II min-picifit educational 
c'lirpiiratum, the Scicicts of Kxpctimcntii] 
Test Pilots held its first o[jcii nicctini 
here rcetiitlv. Highlighting the meet- 
ing were imtiincs hv the ehairincii. of 
tile iiiiii'. of the ciiniinittces on: 

• I'liglit equipment and ceeape- I leaded 
In' Ihmmi' Kilgarill, ninigiav the ciini- 
mittee membership embraces all eon- 
etrns eimuected ivitli experimental flight 
test and hopes to spread aiming sneieh 
nieiiibers. all the latest and best in- 
hirmatiiui im pilot proteetiim and 
escape. .\s in all coiimiittecs. security 
and eompam- proprietary interest are to 

• I'‘lifht test teclitiiqnes. The gtnnp. 
headed by Scott Crnssfield, North 
.\mericau Aviation, and Robert Ralio. 
Douglas, hopes to compile and dissemi- 
nate experiences of society members re- 
garding general airplane tendencies at 
high Mach numbers. .Another goal is 
compilation of a stability and control 
reference to serve the militar' services 
and company engineers on requirements 
for future airplanes. 

• Aeronautical development. Increas- 
ing the pilot’s professional status and 
prmuling information in this field arc 
the goals. The committee is headed hv 
Joseph Tyczystzyn. Civil . Aeronautics 
Administration, who outlined five fields 
of effort as; flight control ssstems. 
poncrplant .systems, equipment, in the 
m.ichinety sense rather than personal, 
ideas and things, ancring items not 
covered elsewhere, and aircraft |)rojeets. 

• Membership, n ith Rahn as chairman, 
which has set up classifications for mem- 
bers, corporate members, associate mem- 
bers, fellow s and associate fellows. Non-, 
active experimental test pilots will he 
members and fellon s (the latter a higher 
grade of member, one who has marie 
an mitst.inding contribution to aero- 
nautical sciencel. Experimental test 
pilots, who have advanced in company 
scnicfnrc to administrative posts, will 
also be members and fellows. Corpo- 
rate memberships ate for companies, 
ivliich can deduct their contributions to 
the socieh’ for tax purposes under the 
ty|» charter granted the organiaation. 
.Associate members will he former test 
|)ilots. production test pilots and mili- 
tary pilots. .Associate member and asso- 
ciate fellow both will be degrees of 
iiicmbcrship from which men can step 
up to member and fellow. .Associate 
fellow will be for associltc members in- 
eligible for regular member status. 

• Operational coordination, wliicli lias 
Charles Tucker, Lockheed, as chairman. 
The problem of airspace utilization over 




Cold brittle tests prove Resinite EP-93 flexible at — 90°F, 
yet this Specificatioir ATnyl Insulation Sleeving will with- 
stand 185°F continuous operation, unusual for an L-T tubing. 
EP-93 also offers exceptional flames fungus and corrosion 
resistance — plus the many exclusive ads’antages of the 
Resinite Soft-Wound packaging system. 

One nrticr will show you why n 
Vinyl Sleeving than all others is 
electronics industries. 
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FIRE CONTROL RADAR 
SEARCH RADAR 
INDICATORS: DISPLAY 
COUNTERMEASURES 
NAVIGATION 
MISSILE CONTROL 
SUBMARINE DEFENSE 
COMMUNICATIONS 
TEST EQUIPMENT 
FUZES 

h Ot/rAfoif Pradyti 

GENERALI^ELECTRIC 


Aotofiwt 


P/usclitd"^ 



62 


DEPARTMENT 



/ Ex-CgII -0 FVecision 
V at Production Prices 



FUEL CONTROL AND 
METERING ASSEMBLIES 



JET ENGINES 


the desert area in society members work 
Pr.lmdale, Edwards fliglit test center), 
has become critical in view of tire high 
Math numbers being flown, and the 
committa- hopes to set up standard 
using i>rocedurcs for all bases in the 
area. Another goal is standardization of 
aitd desclopinciit of a master plan for 
ait-sea rescue of downed pilots. Pres- 
ence of Nasal Ordnance Test Station, 
Inyrrkctn, and Marine Air Statinn, Mo- 
jasc, also within the test centers' area, 
makes more equipment available for 
this activih'. but so tar each base goes 
about ,\SR on its own plan. 

• Organizational, headed by Ray Ten- 
lioff, Northrop. 

• Steering, headed bs- Tenhoff ;ind 
(o.seph C)zicr, I.otkhecil. as tn-chainnen. 

• Lteal, chninnanned by A1 Blackburn, 
North .American Aviation, uhich fonnu- 
latcd the society's charter under Cali- 
fornia law to prns’idc for the ta.v-frec 
status. 

hirst meetings started six months 
ago with Tenhoff, Ozicr, Rahn and 
Richard Johnson and John h'it/patrick 
of Consair as nucleus, h'irst siiggcstinu 
of such a group was Tcnholr s, who 
proposed it to Ozier. Rahn and others. 

Charter membership was 6? pilots 
from all flelds conccmcd in experimen- 
tal te.st Using at Palmdale and Edssards 
test base:;. Of these, 2R hold engineer- 
ing degrees ,ind scsen hold degrees in 
other fields. Four base masters degrees 
in aeronautical engineering, The\ aver- 
age 6.5 years cx|>criincutal test fising. 

Sixtv flaw military backgrounds. a\- 
craging four years service as pilots. At 
le-.ist half arc gradii.itcs of Navy nr .Air 
I orec test pilots sclioolv. 

'llieir avemge number of years as 
pilots is 12, while the avenge age is in 
lire early 30s. Total flight time varies 
widely, according to whether .i man 
strv ed as a tmnvport pilot or started test 
work soon after Ie-arniii| to fly. "I he 
large majority are married, witli f.iinilies. 

Current chairman is 'I'enlinff. with 
O/icr as .seeretarv' and Cal Shoemaker 
of Douglas as treasurer. Offieers. when 
elected, will be president, viec presi- 
dent. setrehirv. treasurer, seeiiritv offieei 
am! a seven-man hoard of directors. 
A'oting tin general nutters will he open 
to members and assoeiatc members, 
while v-oting on matters affeeting the 

DC'8 Elcclrioal Systi'inn 
Or<lere<I from Jack & Heiulz 

Douglas .Airer.ift contracted with Jack 

1 leint/ for SsOO.OliO worth of crmi- 
plete ,\.C. electric systems for the DC-S. 
Anothci order exceeding Sdin.OOn for 
A-C. .systems for the Comair F-102. 
bringing the total for this plane to over 
S3 million, was placed by US.AF. 



MISCELLANEOUS AIRCRAFT AND 
COMMERCIAL PRECISION PARTS 



JET COMPRESSOR ROTORS 


Ex-Cell-O's facililies include laboratory control of materials, design and 
process engineering, machining of all maleriols, complete quolity control 
to meet the most rigid specifications, and delivery to meet customers' 

For information or a quotation, write or phone the Precision Products 
Division of Ex-Cell-O. 


EX-CELL-0 CORPORATION • DETROIT 32, MICHIGAN 






SOURCES OF ENGINEERS HIRED 



Why Engineers Change Johs: More Money, 


Ky l’liili|> .1. Klii>s 


Ijst year 15 percent of the engineers employtrl in the avionics intlustry 
qnit old jobs to take nc" ones. I'or excrv tliree engineers and scientists 
whicli the avionics companies liired, the) )mt one, 

Higher salary and the opportniht) for greater responsihilit) are the two 
major reasons whs engineers leave. I'liese outweigh all other factors 
combined. Geographical consideratiem is third. 


I'livse are some of the faet.s revealed 
bv an .Ssi.uioN' W i.ck survey of IS 
major asioiiies suppliers whose employes 
represent 25 to 40f< of the avionics in- 
diistis total. I'his was siipplenientcel 
liv a siiiniltaueous survey of 200 .ivioiiics 
engiiievrs selected at random from an 
Institute of Radio Kngineers directors. 

.\vionies eoiiipiiiics siirveved ranged 
in size fnnn sinali to large-one einploss 
2.40(1 engineers, aiiutlicr i>iil\ 20. 
Jointly, they employ 11.701) engineers 
and scientists. During the jj.ist scar 
this group of avionics companies: 

• Hired a total of 5.700 engineers. 

• Lost a total of 1.400 engineers. 

• Sliim'ed net gain of 2.500 engineers, 
re]>resenting a]i]>ro\iinatch a 24'”' net 
inere.isc in the size of their engineering 
staffs. (I-'ignrcs used above and else- 
where in this report h.isc been uninded 
off for eonsenicncc.) 

I n cnconnige coiii|)anics to report 
their eiigiiieetiiig st.iff gains and losses 
with tom|3lctc Candor. .As r.uio\- WrKK 
assured thcin that individual conipniy 


figures would not he revealed. Of 24 
suppliers whieli received snrsev ijiies- 
tioniiaire.s. onh five declined to pirtici- 
pite. with one more declining to pro- 
vide some of the iiifurmatiim re(|iiested. 
Reporting Bios 

If anv bias exists in the figures, it 
would he natural to assume that eoin- 
jxiiiics overstated the nninbet of engi- 
neers hired and understated the num- 
ber lost. However, two of the IS full 
ictnrm revealed that the coni|*mies li.id 
lost mote engineers than tlicv havl hired 
in the past sear. 

Die mimhet of engineers liirevl dur- 
ing the (xist vciir hv individual tom- 
jxinics svipeved ranged from 2 to nearly 
‘)0n. Net changes in engineering man- 
power III terms of ))crceiit.ige of staff 
•It the start of the previous vear, ranged 
from a 5’,' loss to "S'< g.iin. 

.\s i.uiov 1 1 k's cjiiestioiinaire 
asked tninpanies to indicate the )>er- 
ecnt.lge of new engineers which tlicy 


hired from e.ieli of five sources. 
simnnarv of returns shows; 

• Competitors; 2‘)1'.', or l.lOO eiigi- 

• Other Coin|xmies: 29i74>, or 1,100 
uigincers 

• New Graduates: 20!';, or l.lOU en- 
gineers 

• Military &• Coverinneiit; 10%. or 350 
ingiiiser.s 

• University raenitics: l{''. or 5(1 eo- 

Despite the identical siimmarv fig- 
nre> for evnnpctitors. other companies, 
and new gnidnates. indisidn.il company 
siitvev' letiirns sliovved .1 wide variation 
laetwceii the three sources. 

I he eoni|TJnics indicate that they 
need an ;Kldition,il 5.400 engineers to 
eoni|jlctdv satisfv- their present reejinrc- 
incuts, 'hiis would re|irescnt a 297fi 
increase of tlieir present engineering 
eniploymciif. On the assumption that 
tlie firms snrseved cmplov' about 25 to 
40'; of the total avionics indiistrv inan- 
))ovvcr. this would indicate .m indiistrv' 
wide need for S.500 to 15,600 more 


Job Motivations 

W li.it motivates an engineer to take 
a new job? 

Names of 500 engineers were selected 
from the 1955 director)' of IRK mem- 
bers nn a random Ixisis except that 
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RATING OF FACTORS WHICH MOTIVATED EHSIWEERS TO TRKE PRESENT JOB* 


years In the Profession 

0-S 

2-4 

4-6 

6-e 

e-10 

10-15 

15-20 

Over 20 

Overall 



3691 

32% 

29% 

23% 

29% 

28%, 

16% 

29% 



4% 

17% 

29% 

34% 

35% 







25% 

22% 

19% 

11% 

15% 




28^4 

22% 

6% 

1% 

4% 

4% 

3% 





5% 

6% 


6% 

9% 





0 


9% 

5% 

11% 

0 

1% 

5% 



0 

3% 

2% 

2% 

2% 

4% 

3% 




0% 


2% 

6% 

0 

i% 

7% 

U% 



5«/< 

4% 

2% 

2% 

1% 

5% 





t«‘A 

100% 

100% 

100% 

100% 




100% 


Baled on uiins only (Iril, second and third choieei, and weighting them three, two and one leipecUvely. 
Wtlle-ln votei lor mollvalion facteii not included In survey iotm. 


ENGINEER AND COMPANY RATINGS OF JOB MOTIVATION FACTORS 


Responsibility 

Old) engineers working for companies 
known to Ik aetive in tlie avicinies field 
were used. Some inmics were selected 
for enginaTs working at government 
avionics facilities, siicli as Rome or 
AN'right .'\it Development Centers. 

Of the 500 ejuestionnaires sent out, 
approxiinatcl)' 25 were returned marked: 
"No longer here." an indication that 
nt least S'.'r of the engineers had 
chinigcd jobs during the past year- 

As'i.siion Wkuk asked the engineers; 
"What motivations prompted you to 
take vonr present position," and tlicn 
listed seven possible reasons, with 
blank spaces ;ivailable for ii.sting others. 
Kngineers were ;isked to rate niotiva- 
tiniis in mnncrical order of importance. 
In analyzing the retums. only the first, 


Geographical Conilderatlor 


To Work lor Larger Company 


To Work for Smaller Compan' 


'Company Reputalion A Pollciei. 


'Intaresling Work or Type Wode. 


To Work with "Name Sclentlets" 


«d on using only lirst, second, and third choices, and weighting them three, 
,, and one, respectively. 

Ite-ln votes For motivation lectors not included in survey form. 



* 1,400 engineers lost 
during lost yeor 


NEW 

\ MARKER 
^RECEIVER 

('A ATR) 



Compact... Rugged... Weighs only 8i pounds! 


Now from Bendix*, makers of the world’s standard 
in Marker-Receivers, comes a big ad\-ancement — the 
MKA-7A. Ojmpletely new from chassis to case, the 
Bendix MKA-7A Marker-Receiver js designed for 
dependable, trouble-free reception of signals from 
airways fan markers, station locator Z markers and 
ILS approach markers. 

Smaller in size, lighter in weight, it is scheduled for 
use in Pan American Airways new fleet of DC-7C’s. 

Operating on a fixed frequency of 75 megacycles, 
the MKA-7A features improved circuitry that per- 
forms 0 two-fold function: 

(1) Greatly reduces the chance of television or FM 
interference. 

(2) Stabilizes gain under wide ranges of environ- 
mental conditions and line voltage fluctuations. 

For further information, contact your Bendix 
Aviation Radio representative or write the factory 
direct. Address below. 


SPECIFICATIONS 



BENDIX RADIO 
DIVISION 
BALTIMORE 4« 
MARYLAND 




second, and third choices «crc used, 
and assigned wciglitiiig hicturs nf three, 
two, iUiJ one, respectively. 

Here is the wav the cngiiitcis rated 
the seven motivations, together with 
two other factors which received a suffi- 
cient number of write-ins to he in- 
cluded ill the totals: 

• Higher salary: 29'/r of “total vote” 

• Greater Responsibilitv: 275f 

• Geographical Consideration.s: 19% 

• Opportunity for Advanced Study: 6% 

• Work for Larger Compny : 

• Work for Smaller Company: 

• "Com])anv RejMitation & Policies: 
3% 

• ’Interesting Ty|>c 3Vork: ’'.7 

• Work with “Name Scientists”: 2% 
'Ihc tun categories shown with as- 
terisks ('1 wore “write-in" motivations, 
if they liad been listed along vvitli flic 
ntiiers, it is possible tliat tliey niiglit 
ilicve rated liiglicr. altiumgli tills is eti- 
lirelv speculation. 

Analvsis of the 200 questionnaires 
returned reveals tlic foilnvving iu terms 
of the lutmbcr of ycirs spent in the 


f^reent of NO, of years 

total polled In profeaalon 

0-2 yrs. 

2-4 yra. 


4-4 yrs. 


6-S yrs. 


8-10 yra. 


10-15 yrs. 


15-20 yrs. 

Over 20 yre. 

(Xmiv: Militarv service not inctiiclvd.l 


5% 

7* 




18X 


13* 


15* 


10 * 


The sample surveyed had spent an 
average of 9.2 years in tlic irmfcssioii. 
;md had licld an average of 2.3 jobs 
during tliat time, or an average nf -t 
yc.irs per job. ,\ detailed brcaktlowu 
reveals tlic uuinber of jobs held; 

• One job; 33% 
a Two jobs; 28% 

• 'nirec jobs; 24% 

• Four jobs; 8% 

• Five jobs: 3% 

• Six or more jobs; 4% 

Company ratings of motiv'.ition fac- 
tors. using the identical question form. 


New 2-TERMINAL 

SERIES 1-6AOO 

Only l”Jn" long from lens to terminals, this new 
Hetheringlon light gives wide-angle visibility in 
both standard and edge-lit panels. Uses 6, 14 or 
28 volt AN-3140 tamps in a unique mounting so 
light is "piped” evenly throughout the long plastic 
lens. Lamp circuit insulated from case to 
t the needs of electronic equipment. 
Mounts in ’’aa” diameter hole. Can 
- be supplied with "taper tab” terminals. 

Also available with 1-terminal, 
e ground, as Series L-6000. 



' smaller 

INDICATOR 


LIGHTS 


for compact Aviation one/ Industr/ol Assemblies 


New “PRESS-TO-TEST” 

SERIES L-3200 

Here’s added safety for critical warn- 
ing light jobs. Lamp and its circuit 
be "checked out" before take-off by 
ing spring-mounted plastic lens cap. Uses 
amps and lens assembly as L-6600 sliovvn 
above. Lamp circuits insulated from case. Housed 
in lightweight anodized aluminum case. Mounts in 
y." diameter hole. 

OTHER INDICATOR LIGHTS . . . including Hethcrington- 
originated switches with Built-in Lights are regularly produced 
in a variety of standard and special styles. Wriie for Biilleiiii L-2. 

HETHERINGTON, Inc. 



ff£TH€IUmTOH 

INDICATOR UGHTS • SNAP-ACTION SWITCHES 
SWITCHES WITH BUILT-IN LIGHTS 
HIGH-IMPACT SELATS ■ COILS • SOLENOIDS 
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Direct readings of 



New 523B 

ELECTRONIC COUNTER 



10 cps to 1.1 MC! 


Extreme dependability 
Etched, unitized circuits 
Permits viewing time-interval 
start and stop points on 
oscilloscope 
High accuracy crystal 
oscillator circuit 
Trouble-localizer lights 
▲ Counts pulses of selected 
voltage level 

Conscruction of the new -bp- 523B is highest quality 
throughouc Ecclied circuits ate tugged, ultra-dependable. 
Cltciiiis are arranged for complete visibility. Ttouble-local- 
izer lights and plugs disconnecting circuit elements further 

Exclusive features include a pulse Output for oscilloscope 
Z-axis modulation permitting visual identification of the 
time-interval start and stop points on the input waveform 
measured. There is also a pulse count discriminator counting 
only pulses of voltage above a pre-detetmined level; and a 
high accuracy, high stability crystal controlled OKillator. 
Controls are color-coded, concentric, functionally arranged. 
Readings are direct in clear, bright numerals; decimal is 
automatic and illuminated. 

The broad range and versatile usefulness of -hp- 523B is 
indicated by the Specifications at right. Model 523B is de- 
signed for utmost speed and simplicity in measuring produc- 
tion quantities, rpm, nuclear pulses, power line frequencies, 
repetition rates, time intervals, pulse lengths, shutter speeds. 



complefe coverage in quality counters 


£8 


Survey Participants 


Lab, Avien, Bendix Pacific, Bendix 
Radio, CoUias Radio, Gcueral Electric 
(Light Military Electronic Equipment 
Dept,), CilfiUan, Hoitmau Elccrionics, 
Hughes Aircraft, Lear, Minneapolis- 
HonejTvell, North .American Aviation 
(Autonctics Division), Sanders Associates, 
Speny Gyro, Texas Instruments, and 
Wesringhouse Electric (Ait Atm and 
Electronics Divisions.) Eclipse-Ptoneet 
provided partial data. Companies which 
declined to participale include: A.C. 
Spatk Plug, GE's Heavy Military Elec- 
rtonfe Equipment Dept., W. L. Max- 
son, Radio Corporation of America, and 
Wilcox Electric. 


show that they underrate the drawing 
power of higher salary, but there is 
complete agreement between engineers 
and companies as to which are the “big 
three” among motivations; higher sal- 
ary, greater responsibility, and geograph- 
ical considerations. 

Here are the results of IS avionics 
manufacturers evalu.ition of motivation 
factors; 

• Greater Responsibility: 29% of “total 

• Get^aphical ConsidciatioDs: 18% 

• Higher Salary: 15% 

• Interesting Type Work; 9% 

• Work for Smaller Company: 9% 

• Opportunity For Advanced Study: 
8 % 

• Companv Rep::tation & Policies; 
6% 

• Work for Larger Company: 3% 

• Work with “Name Scientists”: 3% 



Flexible Shafts offer big advantages 
when power or control goes around turns 

Eliminating design and installation problems 
saves time and costs and improves performance 



Experience Vs. Motivation 

As might be expected, motivation 
factors change with age and experience. 
For an example, an analysis of the en- 
eineers’ returns according to the num- 
ber of years spent in the profession 
shows that; 

• Opportunity for advanced study ranks 
high with engineers during tlie first 
four years in the profession, even out- 
ranking higher safary in the 0-2 vear 
bracket. After this period, its popu- 
larity falls off sharply. 

•Higher salary remains ijnportant as a 
motis-ation regardless of years, but ap- 
p«ts to peak in the 2-6 vear period, 
diminishing slightly thereafter. 

• Opportunity for greater responsibility 
becomes a very important consideration 
after an engineer has been in the pro- 
fession for about six years. 

• Opportunity to work with “name 
scientists” apparently does not offer 
too much incentive to the average en- 
gineer at any time in his career; its mo- 


ONE OF THE 3MMHTANT ADVANTAGES Of 

a flexible shaft Is <U ability to operate 
around turns and under conditions 
where aligrrment difficulties make a 
solid connection either impractical or 

ThU fact i$ of prime importaiiee when 
working out any design where power 
or control hae to be transmitted 

dosigit freedom. It simplifies «ianii/oo- 
tiiring a«d assembly proeedures. /iud 
tC brings about important savings in 

performance. 

The two illustrations above graphically 
illustrate how S. S. White flexible 
shafts provided effective, cost-saving 
solutions to two power and control 
problems, 


Think of your own equipment. Can you 
see where you could improve it through 
the use of flexible shafts? Our engi- 
neers will be happy to cooperate with 

There's no obligation, of course. 


USEFUL FLEXIBLE SHAFT DATA 
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WHATfe YOUR BALL SCREW PROBLEM ■? 


TEMPERATURE? 



LIGHT WEIGHT? 


LONGER LIFE? 


Cl^ I Has Solved Hundreds of Them 


Wt've IniilL CP'I' Afiol Precision Bull Screws 
for operaiioii at snlr-zcm tcmperaiiires . . . and at 
temperatures several liinulretl degrees above zero. 
Some t;i’T Ball Screws are 20 I'eet long, some 
as short as an inch or so. Some take loads meas- 
ured in tliousands of pcmnils. some in ounces. 

Every CPT Acrol Precision Ball Screw is 
engineered for its specilic job. Conditions ol 



load, speed. iiipuL jjowet, nutjiui power, oper- 
ating teiiipcratures, seiviciitg convenience and 
weight limitations dictate its design. However, 
it’s possible that an c-tisling CPT Ball Screw 
desigji might be adaptable to your jiarticulai 
ret|uircmenls with resultant savings. 

Let us discuss your ball screw needs while 
projects arc still in the early tiesign stages. 



CLEVELAND PNEUMATIC TOOL CO. 



ti\ation is tlie most powerful in the 
liist four _vears, .\viaiion Week's sui- 
\ey indicates. 

I'or a breakdown of moli>atioii fac- 
tor rating as a fiiiictioii ot an engineer’s 
experience, sec chart, p. fi5. 
Recruiting Techniques 

Despite tlie lioopla and publicits’ 
wliich has been gisen to the recruiting 
of engineers at technical society con- 
ventions, Aviation- Week’s suney in- 
dicates tliat this .ipproacli is not too 
successful in bringing new engineers 
into the fold. 

.Avionics manufacturers rated the re- 
cruiting techniques tliat have proven 
most effective. Tlie results, based on 
using onlv first, second and third 
choices and weiglrting these three, two 
and one, rcspectiscly, are: 



'llic "ein|3lovc referrals" and "per- 
sonnel agencies’’, sliosvn above both re- 
cei\-ed a significant number of "write- 


Compared to a year ago. the supply 
of engineers appears to be somewhat 
tighter. In answer to .^^TATIo^• Week’s 
question, avionics manufacturers replied 
as follows; 

• Verv much tighter; 47% of replies 

• Tighter; 16% 

• .About the same: 57% 

• Somewhat easier; 0 

• Very mucli easier: 0 

.A breakdown of returns according to 
company location indicates that the 
manpower situation is tighter on the 
East and AA’est Coasts than in the Mid- 
west, (See chart, p. 64.' 

Comments on Motivations 
In commenting on Aviation Week's 
survey, a spokcsm.m for GE’s Light 
hiilitarv Electronic Equipment Dc|it. 
says; "It lias been our ex|x;ricnce tli.it 
it is a combination of motivations r.itlicr 
than a single one" which prompts en- 
gineers to change jobs. 

"In analyzing the reasons why men 
leave our department we have been un- 
able to say that a particular motivation 
was greater than another. However, we 
have found in general that the same 
things that attract people to us work 
in reverse in attracting them from us. 
In other words, opportimitv for greater 



transmitters integrated 
in the SAGE system 

'Vital equipment in the SAGE network are Radio Receptor's 
UHF transmillcrs and modulator-power supply units. Designed 
to dovetail into a complex data link chain between ground and 
air, they transmit tactical data between each crucial stage of 
this defense program. From the early radar warnings through 
the final intercept commands. Radio Receptor's transmitters 
provide the essential communications link for SAGE control. 

The UHF transmitter is one of a long series of equipment 
and systems in the communications, radar and guidance fields 
developed for the Armed Forces and Industry by Radio Recep- 
tor Company. Its critical 
role in the SAGE program 
emphasizes our success in 
meeting rigid design and 
performance specifications. 


Radio Transmitter T-2S2B/ 
CR (top right) is a crystal 
controlled 100 wall, single 
channel UHF iransmiller, de- 
signed 10 cover the 225 MC 
to 399.9 MC frequency range. 
The companion Modulator- 
Power Supply MD-14IA/GR 
provides uulomolic modula- 
tion limiting for high level 
modulation and AC and DC 
vo//ng« required for Irons- 


Engineering Products Division 

RADIO RECEPTOR COMPANY, INC. 

In Radio and Electronic! Since 1922 

240 Wythe Avenue, Brooklyn 11, N. Y. 



RADAS. NAVICATION AND COMMUNICATIONS EQUIPMENT. SELENIIISt RECTIFIERS. 
CERMANIUS1 DIODES, THERMATRON DIELECTRIC HEATING EQUIPMENT, 
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"When I want cable 
delivered on time 


Packsrd Electric’s huge facilities mean prompt delivery of your order— in almost any emergency 


ANYTtME YOU MUST HAVE ON-TIME 
OELIVERY of aircraft coble, that's the time 
to get in touch with Pockord Electric at 
Warren, Ohio. Here at Packard our daily 
production capacity is over severt million 
feel of cable — enough to make certain that 
your order of high or low-tension bulk coble 
is delivered ot the time you need it. 
INSULATION THAT IS TOUGH ENOUGH 
TO RESIST obrosion, chafing and reduce 
the likelihood of electricol failure is another 
reason for moking Packard your source for 


aircraft coble. And should you need cable 
that resists the effects of spilled fuel, oil 
or hydroullc Ruid ... or coble that stoys 
flexible under extremes of heal or cold 
without crocking , . . Packard Electric can 
supply these, too, 

IN FACT, A COMPLETE LINE Is whot 
makes Packard o perfect single source for 
all types of coble — with important sovings 
to you in occounling end inventory require* 
ments. And the price is right, too, becouse 
of savings due to Pockord's high volume 


production. So why not get in touch with us 
todoy about your cable requirements? We'll 
be mighty happy to have our engineers 
discuss your porticulor coble problem. 



Packard Electric Diuisron 


Offices in Detroit, Chicago and Ookfond, Coiifornia 


Aviotion, Automotive end Apptionce Wiring 


Potpourri 

InteccstiDg and/or unusual reasons 
listed by engineers for having left tbeir 
jtrevious employer include the following: 
e "Previous employer had engineer's 

• "Previous employer had been too 
small; financial dilftcultics were source 
of coostant concern. Interested in work- 
ing for a company that could withstand 
temporary lulls in contracts." 

• “Was only otter made on graduation, 
hut was job 1 wanted.” 

• “Opportunity to get in on ground 
floor of a potentiallv la^e eompanv,” 


• "Fired from prerious job." 

a "Ownersbip participation with new 

• “Intolerable conditions under previous 
employer.” 


icsponsibilitv. increased pav. and geo- 
gniphical considerations seem to run 
through all motivations.” 

Speny GyTOscope says: "During 1955 
wc found tliat tlie in.iin reasons for en- 
gineers terminating voluntarily were: 
Ta) opportunity for advancement, (b) 
salaries, (c) location. During 1955 we 
increased the salarv of engineers, pro- 
vided additional educational benefits, 
and spent a great deal of effort in the 
utilization of and communication with 
our engineers. These four steps have 
eased the serious problems between 
1950-54 in hiring and retaining the de- 
sired work force. 

"The drafting of engineers accounted 
for one half of our terminations during 
1954. The current trend of granting 
engineers deferments has been of great 
help in maintaining out engineering 

“We have found that our termina- 
tions occur in the 2-3 years experience 
level of engineers. This group can al- 
most invariably obtain a salarv increase 
by moving to another eompanv. Cur- 
rently we are examining our benefits and 
incentives to try to overcome the ten- 
dency of this group to job hop,” Sperry 

"We anticipate the need for very 
careful management attention to the 
engineers' needs in the future (educa- 
h'onal, monetary, etc.) for us to obtain 
our share of the dwindling supply of 
engineers,” Speny concludes. 

A Moral 

Of the three major motivations which 
prompt an engineer to change jobs, at 
least two ate within the control of his 
employer: salary and opportunity for 
greater responsibility. 

The high rate ot turnover revealed 
by Aviation Week's survey suggests 


that companies may find it profitable 
to divert more attention from tire re- 
cruiting of new engineers to the prob- 
lem of keeping tlie ones they have rea- 
sonably contented. The economic loss 
to a company who loses a good engineer, 
taking valuable company know-how to a 
competitor, coupled with the cost of 
recruiting a replacement and training 
him, may be far mote tlian the cost of 
correcting the conditions which prompt 
a high engineering turnover. 

On the other hand, so long as the 
demand for avionics engineers remains 
far out of balance with the supply, in- 
dustry may have to learn to live with a 
high engineering turnover. 


New Avionic Biilletiiisj 


Sheets TC-IA ' * *' 






n Eng-laeerlnff Corp,. 




Ses Ce.i lac., II 
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The right people 
with the right facilities 
produce the 
right solutions 


Air-Com reliabil 

. . . mass-produced 
by Sylvania 


T mulli-chunnel voice communica- 
tion lor military aircraft is achieved by 
the AN ARC-34 UHF Transmitter- 
Receiver illustrated. Used as a tactical 
Command Set. the ARC--14 provides 
dependable communications under all 
flight conditions. 

Major sub-assemblies of this unit are 
produced by Sylvania in the Electronic 
Systems Division plant in Buffalo, New 
York. Because product engineering, 
manufacturing operations and quality 


conlrol are thoroughly integrated within 
the Division, reliahilily of the end equip- 
ntent is achieved on a mass-production 
basis. 

In all ofSylvania's Electronic Systems 
Division installations, the right people 
work with the right facilities, within a 
sound managerial environment. That is 
why they have produced the right solu- 
tions to a variety of problems, and have 
made many important contributions in 
the fields of aviation electronics, guided 
missiles, countermeasures, communica- 


tems. Whether the problem is military 
come up with electronic solutions that 

In addition to its Buffalo manufac- 
turing plant and laboratory facilities, the 
Electronic Systems Division has instal- 
lations at Waltham. Mass., and Moun- 
tain View, Calif., staffed with top-ranking 
scientists and engineers, and backed by 
Sylvania's evtensive resources in the 
electronics field. 


I SYLVANIA IS LOOKING FOR ENTERPRISING ENGINEERS 

Sylvania has many opporliiiiiiifs in a vide range Edward Ht. Doty. Manager of Persoimel, Elec- 
n( defense projects. If you are not now engaged tronic Systems Division. Sylvania Electric Prod- 
in defense work, you are invited to conlael nets Inc., 100 First Avenue. iVahhom 54. Mass. 

W SYLVANIA ^ 

SYLVANIA ELECTRIC PRODUCTS INC. 

• ELECTRONICS • TELEVISION • ATOMIC ENERGY 


LIGHTING • RADIO 


Expansions, Changes 
In Avionics Industry 

Hughes .Aircraft Co. will increase 
its Tucson, Ariz, Falcon (air-to-air) mis- 
sile manufacturing facility with a new 

500.000 sq- ft. expansion, to be com- 
pleted early in 1958. TTie company also 
IS negotiating for an additional 100,000 
sq. ft, of space from the Tucson Airport 
■Authority. Number of Tucson em- 
ployes is expected to increase from 5,000 
to 8,000 by- 195S. according to L. A. 
Hyland, vice president and general 
manager. 

Other cfspansions include; 

• Battelle Memorial Institute, Colum- 
bus, Ohio, focmed two new operating 
groups; Svstems Engineering Division 
and the Electronic Reliability Division. 
The former will work in the 6eld of 
datamation, information theory, human 
engineering and systems simulation, 
Joseph J. Stone heads the Svstems En- 
gineering Division. The Electronic Re- 
liability Division is beaded by K. E. 
Cochran. 

• General Precision Laboratory, Pleas- 
antville, N. Y., broke ground for a 

23.000 sq. ft. environmental test facil- 
ity, slated for completion late tliis year. 
TTie new facility will permit tests at 
simulated altitudes up to 100,000 ft., 
provide temperature extremes of — 80C 
to 300C, and acceleration forces up to 
50G’s. Sand and dust storms with air 
velocities up to 250 ft./min, can also be 
simulated. 

• Barry Controls. Inc., Watertown, 
Mass., purchased the physical assets of 
the U. S. Sheet Metal Products Co., 
Burbank, Calif., to establish a West 
Coast facility for tlie design and produc- 
tion of isolation mounts for aircraft and 
missiles. 


^ FILTER CENTER 

, * - .ooooo/ — 

►ACAS Goes To Work— General Elec- 
tric will put the GF-dcvcIoped Auto- 
matic Component Assembly System 
into pilot production at its Light Mili- 
tary Electronic Equipment Dept., 
Utica. N, Y., for evaluation under a 
million dollar Signal Corps contract. 
.ACAS, designed for the flexibility 
needed for sliort production runs, wa’s 
developed under Signal Corps sponsor- 
ship (AW May 2, 1955, p, 42i. The 
system automatically places up to 1.600 
components per hour in printed-wire 
boards, dip-solders up to 120 boards per 
hour and makes five electrical tests per 
second. 

► Automation Defined— TheRadio-Elec- 
tronics-Television Manufacturers Asso- 
ciation defines the much-used term 




FOR FLEXIBILITY 
IN TEST FACILITY 
AIR HEATING. ..USE 


T H 


TYPE D F HEAT EXCHANGERS 



The extreme load change 
rates required to test air 
driven accessories and 
components for jet powered 
aircraft are easily and 
quickly obtained when your 
test facility uses THERMAL 
Type DF heat exchangers. 
Standard sizes are available 
from 750,000 to 8,000,000 
Btu/hr duty — all rated at 
300 psig and 1200 F. All may 
be gas, oil or combination 
fired and are complete 
factory built “package" 
units. 

stress free 

design . . . 

Years of trouble free service 
are assured by this simple 
yet remarkably compact 
design. The heater is two 
pass — counterflow. One 
pass is coiled to eliminate 
the need for expansion 
joints. Construction is all 
welded and all stainless 
steel — and guaranteed. 

For complete information, 
write for THERMAL Bulletin 
No. 105. 


SSSiSix 


THERMAL 

Thermal Research A Engineering Corp. 

CONSHOHOCKEN . PENNSYLVANIA 
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"automation:" "Automation is the 
technique of improving human pro- 
ductixaty in the processing of materials, 
energy, and infomiation by utilizing, in 
vanous degrees, elements of self-control 
and of automatically executed pro- 
ducted programming." 

► CPA Buys British Flight Control— 
Canadian Pacific Airlines specified the 
Smiths Flight System for its four Britan- 
nia 510 aircraft' for 1957 delivery. CPA 
is the first North American operator to 
select this new integrated flight control 
(autopilot) and instrument system. 

► Datamation Made Easv— Hie |. B. 
Rea Co., Inc., 1723 Cloverfield Boule- 


vard, Santa Monica, has prepared a 
series of recorded lectures and slide films 
to explain the basic principles of com- 
puter operation to non-technical peo- 
ple. Available fiee-of<harge to colleges, 
it may be rented by other groups. 

► NWA Buys More Radar— Northwest 
•Virlines lias ordered 19 more Beiidix 
RDR-1 X-band radars, bringing its to- 
tal on order to 33 systems. Airline also 
ordered 28 Bendix VlIF 360-channel 
receivers with 50 kc. channel spacing, in 
addition to 55 sots purchased earlier. 

► Convair, NA,\ Increase Brainpower- 
Com’.iir and North American Avia- 
tion are rapidly increasing their al- 


ready sizable datamation facilities: 

• Convaii ordered 14 special purpose 
digital computers, at a cost of $700,000, 
from Bcrkdcy division of Bcdrman In- 
struments, for processing inflight data 
at Convair installations at Ifdwards 
Ah'B, Calif., Patrick AFB, Fla., and 
San Diego. 

• North American lias taken delivery 
of an ALWAC digital computer, made 
by Logistics Research Inc., for use by 
its flight test instrumentation group to 
reduce flight test data. 

► New Publications— Four recent reports 
of interest to avionics engineers, are 
available from the Office of Technical 
Services, Dept, of Commerce, Wash- 
ington, D. C. 

• “Techniques for Application of Elec- 
tron Tubes in MiUtaiy Equipment,” 
prepared by Wright Air Development 
Center, supersedes WADC Technical 
Report 55-1, dated Jan. 1955. The re- 
port, identified PB 111644R, lists ap- 
plication data on 26 tube types for 
equipment designers. Price is $5.00. 

• "Increasing the Reliability of Elec- 
tronic Equipment by the Use of Re- 
dundant Circuits.” PB 1 1 1740, by C. /. 
Creveling, Naval Research Lab. Price 
50 cents. 

• "Circuit Equations for Rectifier and 
Magnetic Amplifier Circuits,” PB 
111770, by D. N. Scliaefer, Naval Re- 
scareh Lab. Price: $1.00, 

• "Fast Carry Logic for Digital Com- 
puters," PB 111751, by Bruce Gilchrist, 
j. H. Poinerene and S. Y. Wong, Insti- 
tute for Adi'aiiced Studv. Price: 50 



Transistor Fuel Gage 

High temperature transistorized fuel gage, 
capable of operation at lOOC, uses silicon 
transistors and reportedly meets MIL-G- 
7817, 7818. System consists of power unit 
(L) and indicator, available either in H in, 
diameter model shosvn or larger 3i in. unit, 
plus conventional capacitance tank probe. 
New system can be also for gaging fuel 
in auxiliary sving-tip tanks. The Liquidoar- 
etcr Cotp., 36th St & Skfllman Ave., Long 
bland City, N. Y. 


REVISED CATALOGUE of METAL 
HYDRAULIC CLOSURES for AIRCRAFT 

Tubing Seal Cap, Inc. manufactures metal pro- 
tective closures for handling, shipping and stor- 
age of aircraft hydraulic lines and assemblies. 



luiBmcsmLCW.wtc- 


Send for revised catalogue — new, 
larger sizes — AFT specified items — 
economy prices of volume production 
— order and delivery information . . . 


TUBING SEAL CAP, INC. , 


r/s'lS CITY STATE 
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for the OMNIIVIETER 

omnirange navigation system 


Simpson’s advanced Core Magnet Meter 
Movement is l!ie answer to many aircraft 
instrument problems. Among its important 
features is complete self shielding, There 
are no stray magnetic fields to cause compass 
deviation, loss of magnetic efficiency, or 
the necessity for bulky compensation. Another 
important quality is its extraordinary resistance 
to shock — many times that of conventional D’Arsonval 
meter movements, as shown by tests. 

The Simpson Core Magnet Meter Movement also 
offers light weight and extra compactness. Check your 
requirements against this Simpson movement today. 
Write or phone for complete information. 


Avion/cs Division 


SIMPSON ELECTRIC COMPANY 








Solar skills help produce 
guided missiles in quantity 



INFORMATION 


GUIDED MISSILES REQUIRE imaginative engineering 
and precision fabrication witii unending cinpliasis 
on quality. Solar has stressed these attributes for 
decades in designing and building aircraft compo- 
nents of tougli alloys for use under stringent service 
conditions. In addition. Solar's direct activity in 
missile programs e.vtends from research and develop- 
ment work through to volume manufacture of com- 
ponents— such as current fabrication of fuselages for 
the air-to-air Hughes Falcon. For more information 
on Solar’s missile production capabilities, write Dept- 
C-19, Solar Aircraft Company, San Diego 12, Calif. 



NEW AVIATION PRODUCTS 



Air Motor for Missiles 


Constant-displacement rotary vane 
air motor operates an alternator and 
hydraulic pump for an electro-hydraulic 
supply to power a missile control sys- 
tem. Basic motor weighs 1.5 ib. and 
develops 2.75 hp./lOO psi. inlet pres- 
sure. It will perform satisfactorily witii 
300 psi. at inlet. 

Unit is claimed to be qualified for 
missile applications over an ambient 
range of — 20F to 160F and accelera- 
tions of 60G. 

Pacific Division, Bendix Aviation 
Corp., 11600 Sherman Way, N. Holly- 
wood, Calif. 



Aircraft Rofary Actuafor 

Series R-4100 rotary actuator for air- 
craft applications is rated at 36 lb. 
in, maximum and 3 rpm. witii magnetic 
brake and adjustable limit switches up 
to 120-deg- rotation. Weight is 10 Oz. 
and the dinicnsiuns arc 2 in. x 2a in. x 

"I'liermal protection is optional. The 
actuators meet specification MIL-A- 
8064. 

Airborne Accessories Corp., 1414 
Chestnut -Ave., Hillside 5, N. J. 

AN Confact 

"Super-16” AN contact design, using 
No. 16 female contacts, has hooded 
front for oversize test probes. Unit is 
said to save about five pounds per aver- 
age fighter plane. The unit is also 


designed to provide engagement with 
a mating pin at a point further forward 
than other contacts used in AN con- 
nectors, giving a longer wiping action 
on mating contacts. 

Product meets specifications of pend- 
ing MIDC-3013C. 

American Phenolic Corp., Chicago 
50, 111, 



Transistorized Fuel Gage 

Silicon transistorized aircraft fuel 
gage operates at lOOC and is designed 
to operate as an integral part of a ca- 
pacitor-type measuring system. Gage 
tan be used with auxiliary fuel tanks. 

The gage meets or surpasses appli- 
cable sections of .specification MIL-G- 
7517 and 7818- Poncr is 115.v.. 400- 

I.iquidometer Corp.. 36th St. & 
Skillinan Ave., Long Island City, N. Y. 



Emergency Runway Light 

Bekon emergency runway lights op- 
erate up to 72 hours without a battery 
change, come with different color filters 
for various applications: runways, taxi- 
ways, boundaries, thresholds and last 
1,000 ft. of runway. 

They can be connected to 110-v. cur- 
rent. With ballast, the ueiglit is about 
20 lb. The base is duck, domes are 
plastic. Milihiti users include Str.itegic 
Air Command and Military Air Trans- 
port Service. 

Standard Parts & Equipment Corp., 
P.O. Box 4506, 904 Main, Ft Worth, 
Tex. 

Valve for Wind Tunnels 

‘Scanivalve’ motor-driven sampling 
valve, for transonic wind tunnels, con- 
nects an integral pressure transducer 
sequentially to 48 pressures. Unit ineas- 



New Stick Grip 


New B-9 aircraft control stick grip (left) bas been developed by the Acto Medical Labora- 
tory, Wright .Air Development Center, lire old B-8 grip is at the right. The new arrange- 
ment makes it easier for pilots to reach control buttons quickly, especially when being 
subjected to high G loads, according to Wright Field officials. The B-9 grip is curreutly 
undergoing flight tests. Controls are: (a) rocket release; (b) four-way trim switch; (e) gun 
trigger; <d) bomb release; (e) autopilot disconnect or nose wheel steering. 
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flip Force 


k>Oo 


GENERAL S ELECTRtC 



Make F-101A a Potent SAC Fighter-bomber 


• G-E power generating system eliminates 10 pilet functions in start-up 

• G-E computing sight permits more accurate weapons firing 


The Air Force's new supersonic jet fighter, the 
McDonnell F-IOIA Voodoo, is being equipped 
with a G-E computing sight and an automatic 
electric system which requires no pilot attention. 

Designed with emphasis on simplifying the job 
of the pilot through use of automatic equipment, 
which includes a paralleling control furnished by 
another manufacturer, the G-E electric system be- 
gins operating as soon as the pilot starts the engine. 

SPEEDS TAKE-OFF The control has only two toggle 
switches, which may remain “on” at all times, even 
when a fault develops, This eliminates a series of 
10 pilot functions, and sharply reduces the time 
to become airborne. 

With a generator that can operate at the high 
ram-air temperatures of supersonic flight, and a 
static voltage regulator that has no moving parts 
except the relays, the G-E system is designed for 


long life and reduced maintenance time. The control 
panel supplies the automatic control of start-up, 
shutdown, and maximum selective protection against 
ground fault, over- and under -excitation, and over- 
and under -voltage. 

LIGHTWEIGHT GUNSIGHT HAS HIGH ACCURACY 

Giving the F-IOIA high fire-control accuracy for 
air-to-air gunnery is the G-E designed computing 
sight. It features lightweight and low maintenance 
due to its simple design. Automatic inputs assure 
the sight's accuracy for all modes of operation. 

For more information on the General Electric 
power generating system, write Section 210-97, 
General Electric Co., Schenectady 5, N. Y. If you 
are cleared to receive classified material, see your 
nearest G-E Apparatus Sales representative for 
advantages of the computing gunsight. General 
Electric Company, Schenectady 5, N. Y. 


'ProgKssk Our Most Important ’Produd 


GENERAL 



ELECTRIC 




ALL SANBORN 


150 SERIES 


OSCILLOGRAPHIC 


RECORDERS 


PROVIDE THESE 


Clear, Sharp, Inkless Tracings 



ures li-in. diameter x 5i-in. long. The 
transducer cavitj’ fits scseral different 
one-half inch diameter commercial 
transducers. 

Speeds arc available from one scan 
per second to one per minute. An elec- 
trical valve position indicator is avail- 
able for analog or digital read-out sys- 

Genrral Design, 631 30th St., San 
Diego 2, Calif. 


Rocket Conditioner 

Conditioning box for developing a 
temperature range from I70F to — lOOF 
is used for soaking solid-propellant mis- 
sile booster or Rato rockets prior to 
subjecting them to functional tests. 

Cooling is produced by cascade-type 



mechanical refrigeration system using 
Freon refrigerants and hvo compressors. 
Supplementary cooling is provided by a 
COi injection system. 

Moore & Hanks, El Monte, Calif. 

Altitude Simulator 

Equivalent flight performance at al- 
titude variations of —1,000 ft. to 
-t-S0,000 ft. are reproduced continu- 
ously by dynamic simulator that in- 
corjjorates control arrangements per- 
mitting it to be commanded directly 
from an analog computer. 

A 9-in. diameter by 24-in. long 
cylindrical housing can be subjected 
instantaneously to pressure variation 
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corresponding to 30,000 fpm. altitude 
variations. 

Instrument operates from 750 watts 
of 60 cvcie. 115-v. power. 

Color Television, Inc., 913 E. Sau 
Carlos Ave., San Carlos, Calif. 



Lighiweight Power Generator 

Model 5903 series gasoline engine- 
driven generators weigh less than 35 
lb. and are contained in a 1.5-cu.-ft. 
package. Unit supplies either 1,350 
watts d.c. or 1.500 watts 400-cycle a.c. 
for aircraft electrical systerns and to 

the ground. It also can power electric 

Fuel consumption is about one gal- 
lon/hour. Engine has an automatic 
rewind starter and muffler. 

LeatCal Division, Lear, Inc., 3171 
S. Rvmdy Drive, Santa Monica, Calif. 


ALSO ON THE MARKET 


Short Tap-Lok inserts for applications 
I where thickness of material prevents the 
I use of regular length Tap-Lok insert. 
I -Groove-Pin Corp., 1125 Hendricks 
I Causeway. Ridgefield. N. J. 

Sprayable paint bootli coating will strip 
off quickly in large pieces-Oaklite Prod- 
ucts. fnc\ 13" Rector St.. N'ew York 
6. N. V. 

Traf-O-Litc, a signaling flashlight, is de- 
signed for control and traffic direction 
in military and civilian airport installa- 
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DESIGN ENGINEERS 
TOOL ENGINEERS 
CHEMICAL PROCESS 
ENGINEERS 
STRESS ENGINEERS 
WEIGHT ENGINEERS 


Iron-Constantan 

Copper-Constantan 

Chromel-Alumel 


THE WORLD'S LARGEST 
PRODUCER 

OF READY-TO-INSTALL 



FOR AIRPLANES 
INVITES YOU TO ENJOY YOUR 
WORK AND YOUR LIFE IN 

SAN DIEGO, CALIFORNIA 



AN5540-1 18 MM. iron-con$tajiUn 
Sparkplug-gasket type thermo- 
couple for measuring cylinder-head 



... 18 MM plugs. Wire guard and 
supporting bracket are stainless 
steel and conductors are protected 
with flexible heat-resistant sleeving. 
AN5539 terminals are silver- 
soldered to leads. 

AN5S4I-1 Iron Constantan Bay- 
onet Type thermocouple with junc- 
tion located in silver tip. Spring 
used with this thermocouple' mil 
retain its strength despite high tem- 

AN5S45-I Chromel-Alumel Tail- 
pipe Thermocouple. Insulated with 
a temperature-resistant ceramic and 
overbraided with stainless steel 
wire, this thermocouple is built to 
jet engine service. 


AVIATION WEEK, 
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tioiis. .-\ -li-in. length of solid, cast 
-acrj'lic rod (II in. in diameter) is 
mounted in llie lens ting. Sides of the 
lod glow and a piercing beam of white 
light is thrown from the end.— Ray-O- 
Vac Co.. 212 East Washington Are., 
Madison 10, 

Type 24-210, portable leak detector, mu 
be used to show the existence or ab- 
sence of extremely minute leaks, to de- 
termine the rate and location of leakage 
Instrument is a simplified mass spec- 
trometer which responds only to the 
presence of helium as a tracer gas.— Con- 
solidated Electrodynamics Corp., 300 
North Sierra Madtc Villa, Pasadena. 
Calif. 

Cush-n-Foani, for cushioning and 
sound-absorptive applications, is flame- 
retardent and unaffected hi' tempera- 
ture, climate and most dry-cleaning 
chemicals.— Hudson Foam Plastics 

Corp., Yonkers, N. Y. 

WHAT'S NEW 


Telling the Market 

How to Ship by Air in Corrugated 
Baxes, booklet, rev'ised edition, Hinde- 
dr Dauch, Sandusky, Ohio . . . Electro- 
mechanical assembly components for 
"breadboards”, available individually or 
as kits, brochure TDS 1110, Servo Cor- 
poration of -America, 20-20 lericho Turn- 
pike, New Hyde Park, L. I., N. Y 

List of 500 Naw prime contractors in 
41 state.s who sub-contract work to 
small businessmen and directory of In- 
dustry Cooperation Repres^tati\-es 
located at Navy general inspection of- 
fices, booklet, Small Business Branch, 
Office of Naval Material. Navy Dept., 
Washington 25. D. C. 

Presentation of probable require- 
ments for aids to navigation of 
helicopters operating in 1958-1965. 
Helicopter Nai'igation Requirements, 
report, Bendix Pacific Division, Bendix 
Aviation Corp., 11600 Sherman Way. 
North Hollywood, Calif. . . . Technical 
data on Scries 1400 continental con- 
nector with hermetic seal, bulletin 4SE. 
Electronic Sales Division, Dejur- 
.Amsco Corp., 45-10 Northern Blvd.. 
Lang Island City 1. N. Y. . . - Infnrina- 
tion on low-hcat input metal-joining 
processes for production and mainte- 
nance welding, booklet TIS 2367, Tech- 
nical Information Service. Eutectic 
Welding Alloys Corp., 40-40 172nd St.. 
Flushing 58, N. Y. 

Performance and operating date of i 
environmental test equipment, booklet, 
Murphv &• Miller, Inc., 1326 South 
Mich^n Ave., Chicago, 111. . . . 
Specifetions. flow rates and engineer- 


The new B&H TACKAL incor- 
porates a refinement of the frequency 
meter principle. It operates in the low 
(0 to 1000 cps) range, reading the 
frequency of the lacbometer gener- 

RPM corresponding to the engine's 
RPM. In addition the TAKCAL 
checks the lach system. The TAKCAL 
circuit and tachometer are parallel so 
that readings can be made simultane- 
ously to determine the accuracy (or 
inaccuracy) of the aircraft's tach sys- 
tem. The TAKCAL operates during 
the engine run lo properly set up 
engine controls for maximum econ- 
omy and safety. 

Originally developed as a compo- 
nent part of the J-Model JETCAL 
ANAL'YZER, the TAKCAL Is now 


available as a separate unit for use 
with all earlier models of Ihe 
JETCAL TESTER. 

The TAKCAL operates accurately 
in all ambient lemperaturea from 
— 40*F. to 140'F. Low in cost for an 
instrument of such extreme accuracy, 
it is adaptable to application in many 
other fields. 





B & H INSTRUMENT CO.. INC. 

3479 West Vickery Blvd., Fart Worth 7, Texas 
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"Mr. Helicopter^' 

When Capt. William E. Brake evacuated 900 uounJiJ men in 
Korea, gtateful soldiers inspired a ver)' appropriate nickname for rhis 
U. S. Army pilot — ' Mr. Helicopter." 

Capt. Drake fleu- 587 missions in his Bell H-IS helicopter, often under 
direct fire from the enemy ftont lines, to bring his injured charges 
safely and quickly back to Mobile Army Surgical Hospitals. Some were 
so seriously hurt that evacuation by any other means of transportation 
would have been fatal. 

A native of Lansing, Mich., Capt. Brake's present assignment is as 
a helicopter instructor at the Army Aviation Center, Fort Rucker, Ala., 
where he shares his vast combat and rotary wing experience with 
the Army's newest flying recruits. 



. . Sham his exptritnee 



The U. S. Army has to fight wars but it is also dedicated to 
providing the world's best care fi)t its injured combat troops. The 
helicopter, as Capt. Drake demonstrates above, guarantees the f.isrcst 
and most comfortable "mercy missions." More than 25,000 men were 
"saved" by helicopters in Korea and the Army is relying more and 
more on rotary wing aircraft for this and other purptises. 




CORPOR/kTIOM 


FT. WORTH, TEXAS 


“Fly 'witli tlie A.rmy...A.too've tlie Best" 


iiig drawings of h^h-oai>acify, simpli- 
fied fflfot for giisoline and aviation 
fuels, etc., Catalog MK-170, Public 
Rclitioiis Dept., Cuno KiigiiieeTiiig 
Corp., Meriden, Conn, . . . Parts 
cataic^, also description of service 
facilities for eorporatiim and private 
aircraft. Supply Sales Division, Field 
.\viiititm Company Limited, Oshawa, 
Out. 

Sizc-5 and shapes of cemented oxide 
0-30, bulletin G'l'O-102, and spccificJ- 
tiiins for grade 330 finishing carbide, 
bulletin Gl'-'tl, Carboloy Dcpartinent 
of General Klectric Co.. Detroit 52, 

Mich Applications of siiisl foam 

cushioning material, booklet. Sales De- 
velopment. Great .\meric-.iii Industries, 
liie., Riibatex Divisinn. Bedfntil, Va. 
. . . Specifieations and dimensional 
thawings of flitee types of a. c. voltage 
tegiilatots for 50 KW engine-driven 
alternators, bulletin. .Arga Division, 
Heckman Instruments. Inc.. Smith 
Pasadena. Dilif. . . . Design i>assibil- 
ities of impact extrusion process, book- 
let, .Aluminiiin Conipanv of .America, 
Room 776. 1501 Alcoa Bldg., Pitts- 
burgh 19. Pa. 

New Publiealions 

1955 .Aircraft yearbook— Pub. bv Lin- 
coln 1’rvs.s, liie.. IH5 National Press 
Bldg., Washington d, D. C. S6.00, 

Contains a review of the events and 
tievelopnients in military ,ind civil avia- 
lion in the iiatinn; a ilireetory of in- 
torniatkin sources, executives, statistics, 
tlironology and agencies in U.S. avia- 
tion; also aircraft in production during 
1955 described in detail with plnihi- 
giaphs and three-view dravniigs: com- 
plete chtonology of aviation event' from 
the dawn of history to tlie last day of 
llie vear: complete current nfliei.d avia- 
tion records, the men and the machines, 
dates and places, precise figures. 

ParacUiite F'larcs as an Aid in Night 
I'Otced landings— Pub. as Acroiiaiifics 
Riillctin No. 17 of the llnivcisitv of 
Illinois Institute nf .Aviation. Urb:m:i. 
111. I'.xtracted as .Aviation Safety Re- 
lease No. 405 bv the Civil .Aeronautics 
Administration, U.S. Department nf 
Caiinnierte, which is available from the 
Office of .Aviation Information, C.A.A, 
Washington 25, 13. C. Cnic Uiiiver- 
sitv's Inillctiii is available on rei|iiost 
fiom thv Uiiivcrsitv nr from the Inter- 
national l•'lare•Siglial Division of Kil- 
gore. Inc., Westcrfield, Ohio.l 

'Die extract covers the salient find- 
ings of the University's study on how 
sill. ill-plane pilots can use flares success- 
fiillv for cmcT|cncy night landings. 

RcjMiTt of Naval Research Laboratorv 
Prt^ress— I’lib. moiithh and available 
through Office of Technical Services, 


U.S. Dc|>artinent of Commerce, Wash- 
ington 25. D. C. SI. 25 per issue. 

.-Articles and "problem notes” con- 
ceniing NRL non-classificd research and 
development in progress. 

Plivsical Metallurgy and Heat Treat- 
ment of Titaninni Alloys— Pub. by Mai- 
lorv-Shatoii I'itanium Corp., Niles, 
Ohio. Sl.UO. 52 ill, and 10 hibles. 
Defines titanium alloy heat treatment 

Handbook of listening and Joining of 
Metal Parts-by Vallory II. Lmginier 
and .Augustus D. Ilargan. Pnb. bv Mc- 
Graw-IIiil Book Co., 530 W«t 42 


Street, New York 36, N. Y. 515.00. 
622 pp. Many diagrams and t.ibles. 

Detailed infomration on standards 
and suiwbility of various methods of 
fastening and joining metals including 
dissimilar types. 

AS'IM Standards on Petroleum Prod- 
ucts and Lubricants— Prepared by the 
.American Society for I'esfiitg Materials 
Connnittee D-2 on Petroleum Products 
and Lubricants and pub. by the .Ameti- 
ean Society for Testiiig Materials. 1916 
Race Street. Pliiladelphia 3, Pa. S7.15 
elnth covers, 56.50 p;i)>cr ewers, 9S4 
pp. Diagrams. 

All annual compilation, including 



THE MEN IN THE SHOPS INFLUENCED US 


“Your impressive customer list— 
and the many good reports from 
pilots using your engines— are 
two reasons we picked Airwork as 
our overhaul agency. But the 
most important reason was the 
confident, capable look of the 
men we saw working in your 
shops; the same men that would 
work on our engines, too.” 

E. Reed Zimmerman 

Chief Pilot 

New Holland Machine Co. 

8 out of 15 “Million Miler” Safety 
Awards went to pilots flying 
Airwork Overhauled engines. 



“4 years and 2150 flying hours 
with your engines confirmed 
our choice,” says Co-pilot 
Robert Cline. 


flirwork 


ft — 

mMA||| akiinctON • ATLANTA 
V J MtAMI • NfWARK 
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The TRlICi is a miniature unit 
combining the advantages of a 
synchro-receiver and control 
transformer, featuring : 

• Receiver wlnding-26 vo! 1 s 26 cps. 

• Primgry »inding-11.8 volts. 

4C0 cps line to line. 

• Tiansforiner—2B volts d.c. 

• Voltage Gradient (null voltage- 
50 millivolts) of transformer 
wlnding-0.34 volts per degree. 

• Brake locks Primary and Secondary 

In stationary position when energized. 


For speeifie information write: 

' Dipt. 492-El 



AMERICAN ELECTRONIC MFC., INC. 

Instrument Division of 
American Electronics, Inc. 

9503 W. Jeffei-aon Blvd. 

Culver City, California 


tcnfcitivc und stimdard methods of test, 
spceificiitioiis, dcfinitioii.s of terms :md 
cla.ssIBaitiuns of petroleum luuduets 
.ind lubricants, together \\ itli related in- 
formation, iiieiuding the ReiJort of 
Committee D-2 and maii\' pto|),)seJ 
mctliods of test. 

Spot and Scam ^^'elding of 1'ifaniiim 
and ritaiiiiini Allovs-ln Nortli .\mcri- 
tiiii Asiafioi). Inc., for S'avs Biire.m of 
.\eroiiautics. .\vailablc tlirmigh Office 
of Tcelmie.il Sers iees, U. S. Department 
of Cominerce. Wasliington 2s. D. C 
S4.Ts. IR9 pp. 

Spot and scam welding of titanium 
,iiid its alloys. 

Matlicmaties in an Industrial Iteonuinr 
— I’lib. bv the Industrial Mathematics 
Soc'ietv, 100 I'aniswortl), Detroit 1. 
Mich. No charge. 

Mathematics in the solution of ba.sic 
pnihlcins in engineering, business man- 
agement, and social and industrial re- 
search. 

Civil Ait Regulations &• Rcfetcnce 
Guide for A&K Mechanics— Pub. by 
,\cro Publishers, Ine.. 2162 Sunset 
Bird- I.os Angeles 26. Calif. S2.00. 

1 20 pp- 

llic nth edition. Includes reprints 
of regulations pertaining to ainvorthi- 
ness of aircraft and engines, require- 
ments to obtain a mechanic’s certificate, 
and requirements for establishing ,m 
.iiitliorizcd repair business. 

Supersonic .Aircraft— he Roy Cross-Puli. 
In Hanover House. Madison .Avc.. 
New York 22, N. Y- 52.50. 6? pp. 
Maiiv ill. 

\ graphic record of the dircetii.n 
Mijxirsooic aeinnautics is taking. 

.A Picture Ilistors- of b'liglit-hv John 
W. R. Taslor-Pul.- by I’itman Publish- 
ing Corp.. 2 West -15 Street. Ness 
York 36, N. Y- S5.95. 192 pp. 6-tS 
jsliotographs. 

.A studs- of flight from Roger Bacon 
to interplanetary tr.ucl. 

Boundaiv Laver Hffccls in .Aerodyiiani- 
ics: Proceedings of a ssmpo.sium held at 
the Natiuiiiii Physical 1-ihoratory on 

31st March and 1st .April 1955-Pub. 
bs Her Majc.stv's Stationery Office. 
London. £1 10s. Od. net. Diagrams 
and photographs. 

Nine papers on boundary layer effects 
jjrcsentcd at the liitcmaticmal Svm- 
posiimi on Bmmdars Laser Kffccts. and 
the discussions ssbich fcillosvcd them. 

Electronies-hs .A. \V. Keen-Pub. by 
Philosophical Library, lnt„ 15 E.ist -10 
Street, Nesv York 16. N. A’. 5", 50, 256 
pp. Photographs and mans diagrams- 
An introduction to electronics for 
I the layman. 


To tho 
ENGINEER 
off high 
ability 


AiResearch is looking 9>r 
your kind of engineer. 
Through the efforts of engineers 
like yourself our company ha- 
become a leader in many 
outstanding aircraft accessory 
ficlds. Among iliem are: 
air-condhinning ami 
pressurization. Iieat Iransler. 
pneumatic valves and controls, 
electric and electronic conirols. 
and ibe rapidly expanding 
held of small lurbomaehinery. 
AiResearch is also applying 
this engineering skill to 
the vitally important missile 
accessory held. 
Our engineers work on the very 
frontiers of present day scientific 
knowledge. We need your 
creative talents and offer you 
the opportunity to progress 
by making full use 
of your scientific ability. 
Positions are now open for 
aerodynamieisis. . . mechanical 
engineers.. . physicists . . . 
specialists in engineering 
mechanics. . .electrical engineers 
. . . electronics engineers. 
For further information write 
today to Mr. Wayne Clifford, 
Tilt: C.sRXF.TT Corporation 
9851 S. Sepulveda Blvd., 
Los Angeles 45. California. 
Indicate your preference 
as to location between 
Los Angeles and Phoenix. 
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“ColcT’ facts about heat exchangers 

Reliability 14 miles high is proved out 
in the AiResearch lab 


There is no guesswork on bow 
AiResearch heat exchangers wilt 
perform under any cundilions/ 
They are designed to iiiHivhlual 
customer specifleations using per- 
formance riata frotn .AiRe.vearch 
|)rololypc nnils. Reliability of per- 
formance and system compalil.ulity 
are assured by the most rigid tests. 

To remove any element of chance, 


.AiResearch has set up the finest test 
facilities of their kind in .America. 
Here bent exchangers operate at 
temperatures over 1000° 1'. and at 
pressures over 2500 jisi. They are 
tested for slrengtli and ]>crfonnaiice 
under cuiulitioiis ranging from 
extreme cold, as low as —100° F., 
to extreme heat. They are also 
proved out in the lab against cor- 


ro.sion, vibration, shuck, cold soak 
and otlier environmental factors. 

Tlie iboroiighiiess of our testing 
jirogram is anotlicr reason why you 
can rely on llie aircraft components 
and complete systems manufac- 
tured by .AiResearch. 

Qualified engineers in tlie fields 
listed below are needed now. Write 
for infonnalioii. 



AiResearch Manufacturing Divisions 


Los Angeles 4S.CaUlornia • Phoenix, Arizona 


Designers and manu/acturers of aireruft systems and 


Comfort in 


By Gcorjii' CliriMian 

New York— Cre.itiii^ a fiivtoni inte- 
rior for II modem airline tr,iii.s|K)rt can 
cost SI,? iiiillioii and involve 120.000 
cn|inecring maii/liours. Airlines and 
.lirtranic makers consider this cost 
necessary if in return they get cabins 
which are attractise and restful for their 
passengers, and cockpits in which their 
cresvs can work efficiently. 

Professional designers whose advice 
is bought by these companies and by 
business plane operators work with 
human engineering and color psychol- 
ogy to provide freedom of nitwemcnt 
and reduce fatigue for crews and pas- 
sengers .ilikc, 

.Among the le.iding designers are; 

• Henry Dreyfnss. Mis latest contract is 
the l.oekheed turboprop KIcetra. He 
also did the interior for the Lockheed 
Super-G Constellation, at the cost and 
nianpiwer cited above. One of his first 
aircraft contracts "us with Convair for 
control placement in the B-?6 cockpit. 

• Walter Dorwin Teague who designed 
the interior of Booing's 707 jet trans- 
ports. 'I'eaguc, retained bv Hoeing for 
industrial design consultation for the 
last ten years, ha.s been a coiisiiltant on 
such planes as the B--t7 and B-?2 for 
cockpit control and instninient place- 
ment; he also worked on the cabin of 
the Stratocrniscr. 

• Raviiioiid Loewv. He jircsuniabh* will 
handle United Air Lines’ OC-Ss. His 
firm has been retained !)'• United for 
over a year and is currently gi'ing the 
airline's DC-tiBs' interior the "Loewy 
Look." U.\L Sius Loewy will develop 
interiors for their DC-7s but declines to 
divulge plans for the DC-R and otlier 
future aircraft. Tlic Loewy Look is also 


Airline Cabin Design Makes 


going into United’s ticket offices located 
ill principal cities and is reflected in 
male fliglit uniforms for tin's simnncr. 
• Charles Butler who will plan tlic 
Model 8100 turhoproi>-powered A'iek- 
ers A'isconnt going to Continental .Air- 
lines. lie has done the interiors of 
Trans Canada and Capita! A'iscounts. 
Bntler also acts as consultant to Clcnii 
I.. Martin, doing design work for the 
inhabited areas of the XP6M Sea- 
Master and B-57 light jet bomber. 

Douglas .Aircraft Co., whose general 
DC-S interior is under iiitensiie de- 
I'clopineiit b\ the conipHm''s own Inte- 
rior's Group headed b' I A. Graces, 
does not rely on outside designers. 
Graves works under K. I', Burton, chief 
engineer of Douglas' Santa Monic-a 

'lliis group was responsible for 
DC-6 and -7 interiors. Douglas said 
that airlines buying its planes earn bring 
in industrial design consnlt.mts if thev 

Seat Censlderotions 

Dreyfuss believes the passenger seat 
to be the most important single consid- 
eration in the cabin of a transport air- 
craft. 

-A jxisscnger is confronted witli a 
forest of scats on entering the airliner. 
During most of the flight, he remains in 
his scat, hemmed in bs the scats around 

Dr. Janet Trascll of Cornell Uiii- 
sersitv Medical College, wiirkcd with 
Drcvfnss' oigani/Jtioii to develop the 
most comfortable seat possible. Drev- 
fiiss told Dr. ’I’ravell, "Give me the 
eoinfort points and I'll fake care of how 
it looks." A report, recently presented 
by Dreyfnss to Lockliccd, points out the 


goex] and bad features in airline se-at 

L'indings were based nn actual experi- 
mentation with a seat whose principal 
components were adjustable in height 
and width. X-r.iy pictures were taken 
to .show the actual position a human 
skeleton assniiies when sitting in vari- 
ous positions. 

I lie report details the shape back and 
seat should take, where head. neck, 
back, thighs and arms should be sup- 
ported and what shapes these comiw- 
nciits should take. 

Rooms, Not Tubes 

Dreyfnss believes tliaf people are ac- 
dimati/ed to rooms, not long tubes 
which arc better proportioned lo dachs- 
hunds. So lie likes to divide the tube- 
like c.ibiiis into coiiip;irtiiients- 'Miis. 
lie IxiUcves, makes passengers feel at 
home and relax, reducing trip fatiguc- 
Such a scheme was carried out on the 
Super G Connie. Drcvfuss believes the 
interiors of airplanes should look sub- 
stantial. 

Tn make a light-weight partition ap- 
))ear structnraUv sound, he uses dark 
colors to contrast witli adjacent light 
colon, and bright colors are used spar- 
ingly for accent. 

Comfort and securitv are sensations 
wliicli cabin color and design should 
convev, and Dreyfnss believes "cartliv." 
united colors inspire siieli emotions. 
I'Dii maiiv colors in a cabin arc confus- 
ing and should be avoided. Dreyfnss 
fcx:ls. and wood is out of its element in 
an airplane which basically is niadiin- 

A prime Drevfnss tenet is. "if snme- 
Ihing cipcr.ites, make its operation oljvi- 
ous . . . how it works should be told 
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Dollar Sense 

by its design . . . signs lu explain how 
to work it should be nnneccssary." 

Ill applic-ation, he makes items used 
by all passengers, such as door knobs, 
water faucets and light switches, the 
home kind that evcrvbndv knows how 

llie resulting weight pen.iltv may 
well he off-set by the decreased cost 
of maintenance. Special and often 
puzzling fixtures art often d, imaged, 
lliis pliihi.vopliy emifornis lo the 
thoughts expressed in Cockpit A'iew- 
piiiiit iAW !'cb. Is. p. li(ii. .Another 
Drcvfuss idea: "\'o Smoking" signs 
appear in all passenger planes: on iiitcr- 
nation;il aircraft the; appear in two 
or more langiaigcs creating a billboard 
cfiect. 

\\ mild not ;m ilhiniiiiated sign of ,i 
cigarette with a big "X" mark through 
it convey the no smoking ide.i lo all 
cigarette users, regardless of iiatioiialitv', 
asks Ores fuss? 

Basis of Drcvfuss’ choice of colors for 
an airplane cabin is predicated, to a 
large extent, on liiv histe. If an airline 
already has a h:isie color scheme, he 
retains those colors, :ilthough he niay 
vaiy the hues. If an iiirline gives him 
a completely free liaiui, he may vubniit 
alternate color schemes which he con- 
siders compatible with the climate in 
which the carrier iipcrafcs. T errain over 
which it flies also is a color criterion. 
Teague’s Taste 

AA'alter Dorwin Teague considers 
the.se to be the hvo doniin.iiit themes 
in cabin design pliilosophv: 

• Confidence and securitv must be en- 
gendered ill all passengers. This is 
achieved by eliminating the use of 
wood and what Tic calls "the textile 


SUPCB 6 liniiigr uses Ic-jtlicr, liaml-novcn fabrics, silk curbins, plastic panels. 


DC-S executive aiicraft interior proposed by Charles Butler, 
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QUALITY 

MAGNESIUM 

CASTINGS 



MAGNESIUM SAND CASTING at the Dov; toundrv. Vind« of are pro* 


. for the Aircraft Industry! 

ORDINARY AND EXTRAORDINARY 
SAND CASTINGS 

PERMANENT MOLD CASTINGS 

PLASTER CASTINGS 

YOU xt'iF. THE cxsTiMT. Di'p' cou supplv YOU willi any 
sliapp or size rerpiirpcl. Sperializeil inspectinii lei'hiiic|ue3 
ri;tii|lv miiiiiliiiii your ^Uiiulunls and spcidriratiiiMe. 
lliMvy-Piill or lliiii-iiull. llio iip«t — and suroet — answer to 
your pndilcm-i arc Dow maynesium caslinjss! Coiilurl your 
nearest Dow sales ofTice for aildilional infurmalion. 


TIIK now CIIEM 1C COMPANY 
Koiinrlry Sales. Ilaj City, .Micliigaii 




AIRCRAFT 

ENGINEERS 

WANTED 

FOLLOWING 
POSITIONS 
Open For 
Immediate 
Employment 

• Aerodynamicist 

• Dynamics Engineers 

• Electronics Engineers 

• Electrical Engineers 

• Hydraulics Engineers 

• Weight Engineers 

• Stress Engineers 

ALSO 

• Mathematicians 

• Physicists 

Hayes is one of the largest 
olrcroft facilities in the United 
States, located In sunny South 
where industrial development 
leads the Nation, List your quoli- 
ficotions for ony position shown 
obove and mail to A. V. Welsh, 
Employment Monager, 



AIRCRAFT CORPORATION 


P, 0. BOX 2287 
BIRMINGHAM. ALABAMA 



aUTlE* designed e,il)iii on itsccntisc DC-J 
pmsidcs niinltstriictstl fonsTitd view. 


Ic.ok.” Instead. Uc uses metnls and 
.sMithctic iiiiitcriaK stliicli convey the 
iniprcssiiiii of solid walls niid struetiirul 
soundness, in liarmnny with the sleek, 
solid, iiictidlic cNtcrior look of an air- 
plane. 

• Gaictv and pleasure seiisutions c.in Iw 
amused in niisseugers by using ‘'airbiinic 
colors’’— liglit. high-key colors wliicli 
give the seiisatioii of lieiiig C'arricd 
lighth aloft, of floating. Such colors 
help rcliese am feeling of inoniitony. 
Teagtie tiiinks that there should he no 
rcstrictioo in the colors used in aircraft 
interiors. Colors were often limited by 
inaintenanee considerations. Old fabrics 
were hard to clean or showed up sciilf 
marks casilv. I eagoe docs not bclics e in 
letting tlic terrain over svhieh a plane 
fliew influence the cabin’s colot .scbcnic; 
the ship will 1)C too liigli to let terniin 
character affect piisstmgers- 

I!c belie-scs that any item of e.ibiu 
eqiiipineiit should Isc cipable of being 
elc-ancd or tcpl.iced in a matter of min- 

seat cushion ssitli a cigarette 
hole hnnied should be easy to replace. 
Teague s.iid that he knows through e\- 
perience that certain eoinbinatiims of 
form and coUir, of light and sp.arklc, 
have iiniscrsal appc:d. 

The 71'7's c.ibin is being clone- by 
T eague's Boeing ofRcc in Seattle under 
Frank Del Ciudicc. 

Loewy Looking 

li. Barnhart, partner of Raymond 
I.ocsss' ,\ssoeiatcs. told Aviation W’cek 
that the essential iiigre-dients sshicli 
his firm instills into an airliner cabin are 
ehanii and gaictv, "Use light, airy colors 
and make a cabin look comfortable, ’’ 
Ilf sass. 

Other iviints: Loewy likes to 

stas' assay from metallic as much as 
possible to create ,i "soft look." All pas- 
senger sCTcices should be featured ra- 


NEW PANELOC 

ROTARY LATCH ADVANTAGES LISTED 

BY BEL 

CORPORATION 

The nexf ?35 words of this 

advertisement taken from 

Bell Engineers' fetters 

\ • EU-iTroiiic-espiIpim-iit slimsn ssas desiumsl to use 

n 1 


dse p.sNEUtc Holiiry Latch at a great s;is iint in .'iwce 
nml svetght. so s ilal l<r tin- aircraft i-tigiiiecr. 

• Hnlars' Latch assi-iiilili-s to door or (s.'im'l itself— 
no slud-to-rccc'plas’li' Ilni*-U2> jmsidc-m. 

• Tests shcAv no silt'd separation- fasleiicr lucks 
svilh tin* clfcct of A nut and Iwlt asseiiihly, 

also had uo clFc-ct ou die Rotarv 



s P. Basssir, Project Enginoor : 

0 Rotars' Latch sclccli-d for use on cowl access doors 
tn Ik-M's liiU-st scrlical-rising (VTOL) aircraft. 

0 Tin- nesv p.vskloc Ilnlarv Latch is eveellcnl for 
iikI opi-uing an- impirtiuit design csnisUlcratioics. 
o Its simjilidts', siliraliun rcsisl.iins', case of inslal- 






Dcli’s adoption of lliis la 
• \mv in use on nsod-whig ulrcaaft, helicopters. 

Write for catalog 
and price list for your file 


A PRODUCT ( 


SCOVILL 
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caged | landing gear 
for Lockheed’s ^ 


Score Another Firit for Menasco! 

The nose and main landing gear produced by 
Mcnasco for the Lockheed Electra will be detivere 
as complete pre-tested, functional systems, ready 
for installation in the airframe. This includes 
tires, wheels, brakes, steering system, wiring, 
plumbing, gear-mounted valves and switches. 

It is fitting, too, that the Electra, America's 
first turbo-prop airliner, utilizes the latest 
advance in landing gear design and manufacture — 
UniweldJng of high heat treat steels— a 
combination pioneered and offered exclusively by 
MENASCO, specialists in aircraft landing gear. 


Packaged 


rmj 


First in development. iTnalily, rfcliverp and service 

^enasco manufacturing company 

80!) South San Fernando Boulevard. Burbank, California 


llicr tiuin bidden. I Iila must be func- 
timialh grmipcd-sd Hint a passenger c.m 
([iiicfcly find a riglit button nr switch 
One inmivatiun Loew) is bringing to 
airliner cabins is lights which passengers 
w ill be able to focus to their individual 
desires. 

On Uuited's DC-f)Bs, I.oess 7 uses 
rose, liglit blue and off-white as domi- 
nant colors, with accaits of gold and 
coni. 

Kacli cabin has its own distinc- 
tive stvling. llie loinige ceiling is 
slieaflicd in white leather, arranged in 
scrtic-al pleats. .\n octant and compass. 
SMubolic of navigation, are looled in 
gold in tlie white leather. Soils of coral 
leather cniclosc a circnhir tabic edged in 
brass. 

U.\I.'s DC-7s w ill follow the .same in- 
terior color scheme and design. 

Two DC-f)B.s lias c been converted by 
UAL’s satellite overhaul base at Dem er. 

Butler's View 

Charles Butler said. "Until quite rc- 
ceiitlv, passenger aircraft interiors 
looked like tlio inside of a mailing tube. 
Color schemes. likely as not, followed 
tlic whims of an airline prc^idcnt's wife. 
. - . 'Iliis day has passed. , . . I'o make 
the Using public feel at liomc in a 
plane, to turn tlie 'first rider' into a 
'repeat ridc-r', airframe companies and 
,iitline.s arc now seeking tlie services of 
|)rofcssional design consoltants,” 

Here is the trend Butler secs; Com- 
mercial and cxceotise aircraft interior 


design philosopliics, once very differ- 
ent, merging into a common desire 
for a look of "lu-xiirious spaciousness." 

On military aircraft, where inhabited- 
area layout used to be quite hauhazard, 
tlie services are now stressing tire need 
for human engineering and color psy- 
ciiologs'. h'irst formula is aimed at de- 
signing maximum utility into military 
planes' inhabited areas; the second in- 
\oIvcs the Hsc of restful color schemes 
which will help keep crew fatigue at a 
iniiiiiiuim. 

W'lien the passenger first boards the 
|:lanc, its interior must be designed to 
"invite him in." 'Ihcn, when he is 
seated, layout and color of his imme- 
diate surroundings must make him fed 
relaxed and at case. It should sootlic 
any fears and create an atmosplicre of 
comfort. 

To avoid "institutionar’ interiors, 
Butler avoids "dirty, uninteresting, 
|)oorlr- contrasting” colors such as dark 
blues! browns, and greys. He climinate.s 
what he calls "those odious color com- 
binations— such as purple and yellow — 
which hent vou in.” 

Instead, he uses tints whicli suggest 
spaciousness and bcniyancy. sucli as rosc- 
bciges and soft greens, accented br hues 
like bottle grecn. 

Warm Metal 

Birtlcr uses warm metal tones, 
achieved bv anodizing, to avoid the 
bleakness of bright, bare metal, Tliis 
allows liiin to blend cabin hardware. 



Linkage aloft! 
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TACAN unit shown wUk covers removed: plane is a composite model. 

78--p a g e - road map for jets 


An 800-foot carrier may be as hard to find as a 
needle in a haystack, when the plane seeking it is 
at 20,000 feet and the time is 0200 hours. 

To make the homing plane a homing pigeon, 
we build the “ARN-21’’ TACAN equipment illus- 
trated above. Its 78 tubes and associated compo- 
nents add up to a self-contained transmitter and 


receiver, rugged in its ride-resistance and accurate 
to pin-point tolerances. 

The manufacture of equipment as important 
and complicated as this demands perfection, and 
nothing less. On the military as well as the home 
front. Stromberg-Carlson has long displayed the 
ability to take such problems in stride. 


STROMBERC-CARLSON COMPANY S'C 

A DIV.SlO^. OF CEN5BAL OVNAMICS COOP OF ^ 



such as service panels and snatches, into 
the plane's soft, cloth background. 

Contrara- to tno of his eontenipo- 
raries, Butler likes to use natural wood 
surfaces because he feels they tend to 
give a rcia.ving atmosphere to a c.ibin. 

New plastics piwide an interesting 
and almost unlimited lightweight mt- 
dinm for cabin decoration. .Any munljcr 
of textures, grains, finishes and colors 
arc asailablc. 

In exccntisc aircraft, -the problem is 
scr>' much the same— make the occu- 
pants feci relaxed and comfortable in a 
cabin which breathes spaciousness and 
luxury. 

Color & Style 

Here is liow Butler approaches the 
task nf what he calls "putting color 
and style in the skv." 

"\Vc have a sardstick for eserstiiing 
uc do. W'c carefullv sicidv an airline's 
route structure since the cabin color 
scheme chosen ss ill. to a large extent, be 
predicated on the color inakc-up of the 

Other items considered in deter- 
mining flic final color pattern include 
mood and cUmato of the airline’s routes 
and cliaractcr of as'cragc passenger car- 

Basis of his color choice is knowledge 
of the psschology of color and long ex- 
perience in its practical application. 
Tested color ideas, he Siivs. allow a spe- 
ciali.st to c\ohe cabin color sclicmes 
and layouts wliich should produce in 
passengers the desired reactions of rc- 


laiaition and at-humciiess. and quell any 
sensations of insecurity or claustro- 

Implementalion 

.After completing his study of an air- 
line's route striictiire. Butler follows 
these general color philosophie.s. 

Color schemes for aricraft flying 
Northern routes should use the greens, 
browns and maple reds of Northern for- 
ests. 

Southern route eatriets siiould blend 
tlieir planes’ interiors with the blues, 
aquas and .soft greens of tropical seas 

North-and-Soutli ;iirlincs, such as 
Capital, which flies from sunny New 
Orleans to bitter Sauit Stc. Marie, 
siiould tiave cabin color schemes which 
strike a liappy medium and humor all 
climates. 

.Another important criterion of cabin 
color is tuning the personality of the 
interior to the mood of the plane’s 
route. Some aircraft fly "holiday routes" 
sslicre the bulk of the passengers arc 
either going to or coming from a holi- 
day. 

Tlicir cabins siiould reflect the 
mood with festive designs— golds, blues, 
and yellow— such as Eastern Air Lines’ 
"Golden Falcon” interiors, which were 
fashioned by Harley Karl, vice president 
in charge of styling for General Mo- 
tors. (Reason is the dose personal 
friendship svhich has existed between 
Eastern's Rickcnbackcr and GM’s Earl 
since the days of EAL's predecessor 


ROTARY 

EQUIPMEMT 

CONTROLS 




for 

VOLTAGE 
FREQUENCY 
VELOCITY 
POSITION 


MAG-AMP TYPE 
VOLTAGE REGULATOR 

for controlling air-bome alternat- 
ors; particularly suited to use where 
extremes of shock and vibration arc 
encountered. With 3-phase, 4(X)- 
cycle alternator, this instrument 
features 

Wo vacuum tubes 
’ Ropid response 
* A.O KVA controffed output 
• 2.5% no-foed/fulMoad 

The Model 601, shown above, sup- 
plies and regulates the field of a 
4 KVA aircraft alternator. 

FREQUENCY REGULATORS 

> Hfgh-accvrccy 

control 

► Service-proved 

performance 
Successfully used in thousands of 
jet aircraft, Maxson frequency regu- 
lators for airborne inverters provide 
precise control, fast response, and 
integral correction of frequency de- 
viation from a 400-cycle tuning fork. 
Write us {or data sheets. Your 
special requirements will receive 
prompt consideration. 
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Contributing 
precision -made 
cockpit enclosures to 
America’s air arm 


The Cessna T-37 will help to train 
tomorrow’s jet pilots faster and at less 
cost. An enlarged cockpit enclosure made 
by Kawneer gives the instructor and 
trainee improved visibility. With our 
knowledge of acrylics and specialized 
facilities in our new, modern plant we are 
prepared to take the complete 
responsibility for your cockpit enclueure 
program. Our forming, routing, edging, 
optical testing and glazing to metal 



facilities are available to produce any 
part of your cockpit enclosure — fron. 
acrylics only to the complete assemlil.N 
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(•()in|):iny. lijsicni .\ir Tniii'iport. Inc. 
Kickcntackcr teportedh paid nothing 
(or I'kirl’v Ciililcn l';ilcoii worfcl. 

Planes used on flights nliich iiti ptc- 
domiiiinitK nssoci.itcd nith business. 
siK-h us tr.iiis-coiitiiiental nins should 
Ime more conse'csiitive interior designs. 
Success Story 

A eiicck with some of the airlines 
flying enstoin-interior airplanes under- 
lined tile Miceesses aehiesed. 


Trans World .\itlines has a long list 
of passenger eoinplimenifs on the Ore's- 
fnss interirrr. .Vmong them, “the four 
rooms gise son a Iceling of prisacs" 
and “Inxim sinp.isses ans thing Tse ever 

Capital Airlines, .ilfliough basing 
relatisch sliort experience svitU Butler- 
designed 'f'iscmnit interiors, recorded 
these expressions from passengers, “this 
is the nicest room I hast- ever seen” 
and “the pleasant snrromidings rcliesed 


im usual boredom and helped shorten 

Both aSrfr.ime niamtfaetnrers. Lock- 
heed and \'iefccrs. indicate that they 
.ne' bapps ssith tlicir de'cisions to gise 
to outside design experts tlic task of de- 
sehming the layout and color schemes 
of their latest airliners. 

Biiticr is design consultant for I.. 11. 
Smith for sshoin he recently completed 
the Tropicana cxe'cnthe DC-s {.\\\’ 




I'Tcc-fiill air [Irrtjs nias' soon become 
stami.ird oiierating procedure for deliver- 
ing eleetrouie equipment to the sita) 
defense eomiiiunieations network estab- 
lished in the Aretie. according to Cargo 
Packers. Inc- 

,\ inctliod for protecting delicate 
electronic |xickages against the jarring 
inip:ict of a free fall has been des cinped 
by the HrookKn, \. V. conipmv. 'ihe 
boxes arc dropped on .\rclic ice from 
;;n altitude of l.Odfl ft.; fall is retarded 
In tsvo plyss'nod. air-drogne plates. 

,\ds;mtagc of the free-fall drop is 
that equipment can be pin-pointed on 


llie gruumi imieh more c.asily than 
material parachuted to earth. Canopvs 
c.in he eanglit ii|i bv strong Northern 
Williw.iws and drift tlic ec|uipment 
into iiiaeeessible terrain. 

rhe box. which contains no strategic 
materials, can lie made in any e.iriicntcr 
•liop. Its eiishiiming effect is derived 
from its dcsign-it is possible to orient 
tlic package to land on a corner for 
maximimi energy absorption— nliile 
plastic and paper p.ieking gise further 
protection to assure deliscts of tlie 
eleetrouie equipment in sers icenble eoii- 


llie same free-fall technique is 
readily adaptable to dropjjing nner- 
gency supplies to flooded or storm- 
stricken aicas or to litip fight forest 
fire.s. 

In tests at Wright-Patferson .\ir Force 
Base last winter, the shoek-absiirbing 
|)aek,igc was used to j)rotcct a 12? Ih, 
ladio tninsmittcr dropped from a C-llQ 
cargo plane flying at HO mph. Its 
drogues sinn ed the package to aDoiit ?(1 
m|>h. at impact on hard, ies gromul 
nithoiit damage to the radio equip- 
iiRiit, .recording to the |)acking eom- 
iraiiy. 
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THIS IS FOR YOU ...IF YOU have 



HIGH-TEMPERATURE AC GENERATORS 

meet military class C air-cooled specifications 
. . . offer maximum performance at minimum 
size and weight . . . range from 9 KVA to 60 KVA 




ISew Canopy Prot es 
Eases Desifi'n Piofalei 


,„c 

|)r<)CCi5 «ill be OH wnnpics for the 
1/x.kheed ;md T2V-1. 

Known as Optipeel, the process gi\ cs 




Hgw it Works 


In the (TptipccI protess. the pliislic 
side ss’ith a soft jilastic film known os 

Iicited for forming, the conted side of 
the sheet is pUited iigninst tlie die 






Yes even ice- and snow-covered areas can be utilized as landing 
fields for aircraft designed to include the Pantobase landing 
system. A product of Stroukoff research and development, 
Pantobase will permit landings and take-offs from snow, ice, 
sand, water and unimproved terrain, thereby extending the 
operational capabilities of the aircraft and reducing the need 
for conventional airports in many remote and previously inac- 
cessible parts of the earth’s surface. 

Pantobase-When designed into an air- 
craft the Pantobase system enables the 
plane to land and take-off from many types 
of surface without changes of additional 
landing equipment. 


BIC- Boundary layer control as developed 
by Stroukoff increases the effective lift 
and delays stalling of the wing, thereby 
reducing required speeds and distances 
for take-offs and landings. 


Achievement is a tradition at Stroukoff. A leader in the develop- 
ment and design of cargo and transport aircraft. Stroukoff offers 
challenging opportunities to creative engineers. 
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ly liltle, extremely 
ch-lnCECOTurbo-jet 


adjusted with inhnitc exaciitui 
completely unJet specially des 
microscopes . . . these mechani 








SLCOtirSOlS ■ •FrEaBUDNEH CONTDOLS 
sEKVUMECHtNISUS • CAKBUItETOIlS ■ PXOTEX-PVUGS 


Optijel coating is peeled off, leaving 
the surface of the sheet unblemished, 
with optical values fully presetsed, 
Kramer says. 

Plastic Age also uses free-blown and 
gicase and dry fomiing techniques for 
making canopies, 'llie free-blown 
method is restricted to canopies which 
Itiuc a spherical contour. 

Conversion Planned 

1110 eompany intends to replace 
both its grease and dry forming meth- 
ods with the new OptipecI process as 
quickly as the conveision can be madc- 
Kramct points out these disadvantages 
in the grease and dry forming ptoecd- 

• In dry forming, mark-of! is caused 
bv im|>utitics and irregularities on the 
protective material used between the 
slicct and the die. Relative motion 
between the sheet ami prote-ctivc ma- 
terial increases the possibility of mark- 
off and semtclics tin the sheet. 

• In grease forming, impurities on the 
die or in the grease can cause mark-off. 
Alsu, irregularities in lire grease surface 
frcqiieiith cause optica! distortion. 

If the slicct is being grcase-fomicd 
by a liicuum process, tlic vacuum hole 
in the die also tends to leave a distor- 
tion. known as ' biiU’s eye," in tlic 
formed sheet, 

Rv comparison, the Optijel coating 
adlicres linnly to the sheet during the 
fonning OMration and acts as a pro- 
tective ciisliion to |)revcnt marring by 
impurities and die imperfections. 

New J57 Starter 
Tested on 707 

new fuel-air starter, ubicb starts a 
P&rW.A 1 57 turbojet on Boeing’s proto- 
type 707 jet transport in 20 seconds 
without help from ground power cquip- 
nicnt, has been flying on the 707 for 
the last nine months and logged met 
250 starts. 


Made bv Hamilton Standard and 
labeled I SA 700-4, it is installed on tlic 
707's number one J57. It is operated 



FUEL-AIR coinbiistinn starter eshaust port 
(arrow) on Bocin| 707’s No. 1 Pratt & 
Whitney J57 engine. 
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from compressed air, released from a 
bottle, which is mixed with JP-4 fuel 
from the plane's standard supply, "llie 
mixture is igiritcd and the resultant 
cnc^v spins a small turbine at high 
speed. Rohition of the turbine is geared 
down to crank thcJ57. 

The compressed ait bottle’s ctipictty 
is sufScient for three starts. It is re- 
charged during flight from a small, elec- 
tricallv-drivcn pneumatic compressor. 

For increased reliability, the starter 
is designed to operate on air alone, but 
this requires mote air than a firel-air 
start. Once the first J57 i.s running, air 
i.s bled fnim its compressor to start the 
remaining three powcrplants. 


Cold Cathode-Type Tube 
Used In Timing Control 

Precise timing control for electrical 
resistance welding machines, which 
counts cvcles of line frequency, has 
been developed bv Sciaky Bros. Heart 
of the new machine is a cold c.ithodc- 
type tube, the Dekatron. capable of 
counting from one to ton. By adding 
a decade Dekatron. the count can be 
increased to one liimdred. .A third 
Dekatron will push the 'imnt to one 
thousand, the maximum Ihe machine 
w ill handle. Sciakv also h.'s dc\-elopcd 
a new tcctificr to use with the machine. 
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Scr*wLeck Inserts m«el AN-N- 
Sb and MIL-N-2S027 military 


For years designs requiring 
lock nuts or lock wiring have plagued 
designers with problems of space, 
weight and costs. Each lock nut, even 
a small one, takes space, has weight 
and costs money. Every bolt locked 
with wire requires a through hole in 
the head, positioning and wiring. The 
simplicity of many a superior design 
has been lost due to these cumbersome 
methods of fastening. 

Now for the first time good designers 

plaguers." They can accomplish the 
same end results plus a saving of 
weight, space and money by a new 
revolutionary concept in fasteners — 
Hell-Coil Mid-Grip Screw-Lock In- 
serts. This new fastener is a stainless 
steel wire insert with locking threads. 
It can be installed easily and puts the 
locking effect inside the tapped hole 
— protects the tapped threads for life 

bolt with the same torque as a lock 
nut. This Screw-Lock Insert not only 
provides a stainless steel protecting 
thread, locks the screw or bolt, but 
most important of all — eliminates the 
space and weight of a lock nut — the 
wiring necessary in lock wiring. 

Hell-Cod Mid-Grip Screw-Lock In- 
serts can readily be distinguished irom 
regular non-locking Hell-Cod Inserts 
by their distinctive red color. 


Study Sun Radiation 
For Weather Planning: 

I'lffcct of changes in the diameter of 
sular tadiiiliuns ii|xm terrestrial sseatlier 
are being studied b\ the Unhersits of 
Culuradu High .Mtitude Labur.ilurs at 
Ivvn-mile.higli Ciiiiia':, Ciilotado. 

llie four-veur 5150.000 long-r.mge 
study i.s being fiiianted from private 
srnirtes. These include airlines, oil eoin- 
panies. and other American corpor.i- 
tions. fiiundatiuiis. and individuals with 
special interest in improved weather 
predict! ems- 

Dr. W.iJter Orr Roberts, director of 
the nbsen'.iloiT. said that "Rescateli 
work of tlie jxist tlircc to fi\c years 
strongly indic.itcs that solar radiation 
tlianges can create sudrlcn clianges in 
worldwitle ncatlrer patterns. We’re he- 
ginning to learn Imw and why these 

Recent advances, particularly in 
knowledge of ultra-violet, X-rai’ and 
ch.irgcd-paTtidc emissions of tlic stm 
"justify a more I’igoroiis attack” on tlie 
prolilcin of their meteorological effects, 
lie said. 

\\'cathcr lias been considered to be 
maiiilv the result of uneven heating of 
the earth's surface due to changes in 
llic attitude of its axis, differences in 
llic angle of impact of solar rays in 
different latitudes, differences in the 
nature of the surface, and other local 

Dr. Rohetfs said tlie ohsen ators' was 
interested in the basic science of the 
pToblcm of high frequence and particle 
emissions hut that highly piactical re- 
sults of applying the science to weather 
forecasting arc now becoming apparent. 
Four Year Check 

Roberts said the reseanli program 
aims to develop enough facts in the 
next four years to "make possible the 
forecasting of rainfall over such large 
areas as tlic .so-c.illcd dust bow! or the 
central Rockv Mountains. Bi- the end 
of that time we hope to know dcfinitclv 
if our studies of solar behavior can be 
a])plied directh' and reliably to weather 
forcc.isting. There is good re.ison to 
hope that new forecasting tools will 

Funds arc being contributed to the 
Solar-Terrestrial Research Institute of 
the Iligli Altitude Observatory by 
•American Gas Assn,, Shell Dcvelop- 
niciit Co„ Standard Oil Co. (Ind.) 
Foundation; Fsso Research and Engi- 
neering Co.. Socony Mobil Oil Co., 
Gulf Research and Development Co., 
Trans World Airlines, United Air Lines. 
Continental .Air Lines, American .Air- 
lines and Laiirancc Rockefeller. 


^00^eRtVl.lOCK INSERTS 

Products of Heli-Coil Corporation, Danbury, Conn, 



IN CANADA: W. R. WATKINS CO. ITO., 41 KIplina Av». S, Toronto 18, Ont. 
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BALLYMORE 

platforms! ! 


atchdogs — supersonic missiles like Falcon, 
w — are transported safely to their dcsiina- 
Ic carriers. Full protection for these deadly, 
if super-safe construction . . . and that's the 
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YOUNG MENl JOIN THE U. S. AIR FORCE 

Investiga*® Career OpportunlHes 
el ysur Nearest Recruiting Office 


NEW 

EA-1 SERIES 
TURBO COMPOUND 


The newest versions ot America’s luxury airliners — 
the Dougias DC-“Seven Seas" and the Lockheed 
1649-A Super Constellation — are powered by an 
advanced version of the world-famous Curtiss-Wright 
Turbo Compound engine. Providing more power for 
greater loads over new, longer routes, the EA-l Series 
Turbo Compound develops 3400 horsepower for 

increases range to more than 6000 miles non-stop. 

Turbo Compounds have been selected by 39 of 
the world’s leading airlines. This virtQally unanimous 
selection emphasizes the superior economy, efficiency 
and power of this en^e that has now flown more than 
17 billion seat miles with a perfect safety record. Pow- 
ering advanced military as well as commercial aircraft 
the world over, the Turbo Compound has the greatest 
fuel economy and highest power-to-weight ratio of 
any engine of similar size — is designed with still 
greater power in reserve for the bigger planes and 
payloads of tomorrow. Future schedules provide for 
over 100 million seat miles per day to be flown in 
luxury transports powered by the Curtiss-Wright 
Turbo Compound. 





Temco has the CAPACITY 


I si.b-contnictiag- Big. in every 
.lants- separate yet integrated. 
,d the laricd lummn skills to hi 









Cherry Adds 
Aircraft Lockbolts 


to Fastener Line 




Here’s why the 

gerttf 

OXYGEN 

CONSOLE 

is standard 
on the new 
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Aero Commander 680 



CHERRY RIVET DIVISION 

5 - SANTA ANA. CALIFORNIA ^ 

Townsend Company 
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NEW CHERRY **700” 
Aircraft Rivet 



rivet is set provides high cUnch Rivet Division, P.O. Box 2167-N, 
by drawing the sheets together Santa Ana, California. 


CHERRY RIVET DIVISION 

^ VANTA ANA, CAIIFORNIA ' ^ 

Townsend Company 

^ ESTABLISHED 1616 • NEW BRIGHTON, PA. 



SMALL SIZE/ BIG PERFORMANCE 
FEATURES OF 


JOYAXIVANE FANS 


GIVE SPACE-SAVING VENTILATING SYSTEM 


LOCKHEED'S SUPER CONSTELLATION feirures 
a "packaged" air conditioning assembly built right 
intutheiluct. This space-saving installation was made 
possible because of the compact, in-line design of 
the Joy Axivane Fan ... an integral part of the 

Aside from its space-saving characteristics, the 
Joy Axivane Fan was selected for this job because it 
produced the largest air volume with the least 
power consumption, required little duct work, and 
only the simplest electrical control assembly. 

Because Joy Axivane Fans are installed in the duct, 
they can be located in any part of the plane that has 


ducting. Light-alloy magnesium and aluminum con- 
struction save weight but give the greatest vibration- 
resisting and shock-resisting strength, 

FROM 20 CFM TO OVER 6000 CFM is the 
range of ratings of Joy Axivane Aircraft Fans . . . 
in weights from 10 ounces to 50 pounds. Joy 
Axivane Aircraft Fans are working, today, in 
Grumman, North American, Douglas, Martin, and 
Sikorsky Aircraft. You can put them to work in 
yours, too. For details write Jay Mamifaeiuring Com- 
pany, Oliver Building, PiHsburgh 32, Po. In Canada: 
Manufacturing Company {Canat/a) Limited, 
Galt, Ontario. 


r. 


Write for FREE Bulletin 79-59 





WORLD'S LARGEST MANUFACTURER 
OF VANE-AXIAL FANS 
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Every excess ounce 

costs its weight in Gold ! 

Excess airerait weight is estimated to cost $SOO a pound in terms of 
maintaining strength and performance . , .or just about the coat of gold! 

It's a high price to pay for needless weight — particularly inverter weight. 

But Leland inverters average many pounds lets than military weight 
specifications. Yet they meet or surpass all other military specifications. 

Take a look at the chart below. See the weight savings Leland engineering 
skills make possible. Bring your AC or DC power supply requirements to Leland. 
And see why, in aircraft power generation. Leland leads all others. 


S0,000 Ft. Invsrters to MI1-I-7032C 


MS2S161/AFTypeMB3 
MS!S093/BuA« ESIM-Z 
MS2SI»6/BoAer E54806-1 
MS250 M/BuAm ES280S.1 
MS23l»7/BiiA» ES4807-I 
MS25l62/AFTypeMB-2 


4 lbs. or 12.000 
6lbi. orU.OOO 


3lbi. orFl.SOO 

17.6 lbs. or ta.TSO 
20.S lbs. or tl0.2H 



THE LELAND ELECTRIC COMPANY 

Dayton I, Ohio 

Division of AM2RICAN MACHINE & FOUNDRY COMPANY 
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T his newly opened Resistoflex plant is now 
producing Fluoroflex-T hose and assem- 
blies at a greatly increased rate. Ample, effi- 
ciently planned space, enlarged production 
facilities, added equipment . . . these make it 
possible to turn out 
recoi'd quantities of 
the finest quality air- 
craft hose ever de- 
veloped. 

Fluoroflex-T hose 
.. istheoriffinaZTeflon 
j ' hose. It's the only 



Teflon hose proved by over 3 years' flying 
service, and is now universally specified for 
vital applications. 

This hose has approval of the Services and 
CAA for synthetic oils, fuels and nitric acid 
. , . and is applicable for ambient tempera- 
tures up to 500®F. Bulletin FH-2 tells more. 
Send for it. 


20th year of service to industry 


i siio’PI ex: 
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First Flight over the Fitglish Cheimid 
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CONVAIR GD 

FORT WORTH 'W 


DIVISION 
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FLIGHT REFUELING, INC. OFFERS 



A COMPLETE FUEL SYSTEM SERVICE 

OeSIGN. . SNOINUniNG. . TEST. . MANVf ACTUM. . INSTALLA TION. . F/f 1 0 SEUVICE 



ATTENTION ENGINEERS 




Ylight Refueling, \nc. 


FRIENDSHIP INTERNATIONAL AIRPORT Rcilllnst* 3, Marylo 
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Military Takes Over 
Argentine Airline 

Biitiios Aitcs-'ITic Atgcntine govern- 
ment lias placed tlie stale-controlled 
international airline. .Aerolineas .\rgcii- 
tinas, under the jurisdiction of the Avia- 
tion Ministri. It had ben run by the 
Ministry of 'I’ransport since 19-IS. 

Ihc 'Minister of Aeronautics, .Air 
Connnodore Julio Cesar Krause, in a 
press eonfercnce denied that the gov- 
ernment will militarize the airline. 

■■'i'his measure has been taken," be 
said, "to end a state inonopolv nhich 
has greatly impeded the development 
of air transport in the country." He 
added that the move was also intcirded 
to curb monopolization of the airlines 
by private capital, presumably foreign 
airlines. 

.Air Commodore Krause said that 
militars' personnel may be called upon 
to "cooperate" in running Actolincas 
Atgentinas, but that only civilian pilots 
will fly planes outside Argentina. All 
existing international agreements and 
commitments will be respected, he 
added. 

lire airline now is entering a 45-day 
period under a civilian administrator 
presumably for reviewing the airline's 
operations and books. During this inter- 
val. Krause said, no vital decisions as to 
the fate of the airline will be taken. 
Owing to the country’s financial situa- 
tion. he added, plans concerning the 
airline’s planes and equipment "ill be 
held in abeyance until some future time. 

Handing over the airline to the .Air 
Ministrv is viewed here as final [ejec- 
tion of the recommendation of Dr. 
Raul C. Prebisch. economic advisor to 
the .Argentine government, who advised 
that the line be sold to private capital. 

By the end of the Peron regime, 
Aerolineas Argentinas had piled up a 
deficit estimated at well met 500 mil- 
lion pesos (about S27-8 million at the 
oflicia] 18:1 exchange rate). The line 
was losing money at the rate of 5128 
per flying hour in 1955. 

Operating statistics show that planes 
of this line flew an average of 5 hours 
28 minutes a day during 1951-58, as 
against .in economical ascrage of 10 
hours per dav. In 1955 and 1956, ac- 
cording to unofficial figures, the .average 
went ^own below three hours per day 
per plane. 

Aerolineas bwan in 1946 with 44 
planes and now has 39 planes including 
17 DC-8s, 5 DC-4S, 6 DC-6s. 4 Con- 
vair 240s and 7 Short Sandringham fly- 
ing boats. 

Net worth is estimated bv the avia- 
tion minister at 1.000 million pesos, 
(about S55-6 million at the official ex- 
change rate or $25 million at the free 
market rate). 
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How anti-icing ”NESA”* windshields 
are used in the Convair F-102A 



Thf Com air F-102A all-weather supersonic jet inter- 
ceptor has been assigned the job of stopping enemy 
bombers before they reach U.S. targets. It’s the 
world's first deita-wing aircraft, and is capable of 
e-\cecdingl\ high operational altitudes. 

PPG electrically-heated NESA windshields with 
metal insert Fle.>csea!’ edges, give the F-102.A im- 
pro\ erl visibilit\' and safety. The windshield consists 
of and M" thick plies of tempered polished plate 
glass with a tinyl filler. Electricaf current, car- 
ried by the NESA coating of the inboard surface of 
the outboard glass, prevents ice formation and gives 
freedom from frost and fogging. 

Pittsburgh Plate Glass Company makes all types of 
glass for aircraft applications. A Pittsburgh technical 


representatir'e will woik with you on any aircraft 
glazing problem, to help you de\elop the proper 
glass combination to meet the specific requirements 
of your aircraft design. 

For more information write to Pittsburgh Plate 
Glass Company, Room 6278, 632 Fort Duquesne 
Boulevard, Pittsiwrgh 22, Pennsylvania. 


THE PITTSBURGH 
AIRCRAFT GLAZING 
FILE 



IN CANADA: CANADIAN PITTSBURGH INDUSTRIES LIMITED 
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BUSINESS FLYING 



On Mark Rebuilds B-26s 

Glendale. Calif.— niiin|)lirc\ Gold Corp., miner of titanium de- 
posits in Florida, recently took dclitety of a 320-mph. Douglas B-26B 
six-passenger cxeeiitisc transport modified by On \fark Engineering 
Co. It was the ninth B-26 modified by On Mark, which specializes 
in this model for business transportation. Also in its shops are B-26s 
lor Diamond Match Co.. Colorado Oil & Gas Co., H. K. Porter Co, 
and Colorado Interstate Gas Co. 

The conversion includes a completely new dual-control cockpit, 
dual-pane windows to reduce noise Iciels, a hydraulically operated 
air-stair door, automatic temperature control system and a large luggage 

liic Humphrey B-26 is posscred by bvo P&W R2800-75 engines 
delivering 2,000 hp. each on takeoff, fitted with Hamilton Standard 
propellers with 23E50-505 hubs and 6359-18 blades. The airplane’s 
maximum allowable gross takeoff weight is 35.000 lb.; payload is about 
12,200 lb. Equipment includes a Collins integrated flight system and 
Sperry A-12 autopilot with approach coupler. A Janitrol S-50 50,000- 
Bhi. heater is installed in the cabin and has a ground blower. A Model 
S-100 100,000-Btii. heater is in the nose section. Either heater can 
serr ice both cabin and cockpit. 

Nonnal range is 2,000 mi. Diamond Match Co.'s B-26 will have 
auxiliary external wingtip fuel tanks prosiding a total of 1,665 gal. 
Tip tanks will har e indhidual pumps, capacitance system and dump 
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Problem in Aerial Lenses . . . 


3 

C3' 



4-=~ , 190 I 




design '^r‘ 

a LIGHTWEIGHT |V 

to do a HEAVYWEIGHT’S job 


As part of its never-ending war on weight tlie Air Force 
liancied Perkin-Elmer llii« proltiem: find a way to trim tlie 
fat oS bulky aerial telephoto lenses — without impairing their 
optica! performance. 

Drawing on the experience of a staff that has designed and 
built some of the world’s most complex optica] and electro* 
mechanical c(]uipmcnt. P-E came up with a definitive report 
on lightweight lens techniques. Using these new techniques. 
I’-E took a large lens system weighing 190 pounds, remanu- 
factured it down to a cool 70 pounds — with no loss in optical 
performance! 

Even more dramatic weight reductions are in the offing. 
P*E has recently developeil a method for mass-producing 
usphoric lenses. This new method will moke possible lens 
system.- with greatly simplified optical elements. Here again, 
the answer wa- found hy a P-E staff whose experience went 
lar beyond mere specialization. 


Other projects that testify to Perkin-Elmer's ability to take 

a systems problem and “see it whole”: 

• ROTI Mark I i Recording Optical Tracking Instrument) 
for tracking the (light of guided missiles. 

• Airborne infrared detection system* for military use. 

• The ^-4 l)ombing periscope for llie B-47. 

• Proloty[>e optical and radar bombing and navigation system 
now de-ignated M.\-2 for u-se on the B 52. 

• Mo-I of the large aerial jthotographic lenses in use today 
by die -Air Force. 

• Reactor periscope- for the Xautilu- and Seawiilf Mihmarines. 
In planning your next project, invite Perkin-Elmer to sit in. 

Our staff and unique lacilitie- can bring your project to fulfill- 
ment Sooner than you may now realize. 





Perkin-Elmer 

COIPOIATION 
NOItWAU, CONKICTtCUT. 


AtECHANfCS • fUaiONJCS 


In plonntog your earear olw — eonsidor 
Perkin-Elmer. We hove openirgi for physi- 

voncement in o rapidly growing orgonizo- 
tiving is a reolily. 
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Utility Plane Exports 
Increase Over 36'% 

An increase of more than 36^ lias 
been recorded in exports of U.S. busi- 
ness and utility planes weighing 6,000 
lb. or less during March com|>arcd with 
the monthly average last year. I’ive 
companies delivered 72 planes valued 
at 5784,287 to 19 foreign countries, 
bringing U.S. lightplane exports for 
the first quarter to 215 aircraft valued 
at 52,283.211- Last year's monthly av- 
cnige was 53 planes salucd at 5624.460. 

The companies represented were: 
Aero ncsign dr Engineering. Beech, 
Cessna. Piper and Taylorcraft. Ship- 
ments (in parentheses) by country: 
-Argentina (2), Cambodia (1). Canada 
(14). Chile (6). Colombia (2), Costa 


Rica (1), Egypt (1). FJ Salvador (1). 
France (2) i'reiich Equatorial Africa 
(2), Holland (1), Iraq (4). Mexico (15), 
Nesv Zealand (7). Nicaragua (2), South 
.Africa (1). Spain (4). Union of South 
-Africa (3), Venezneb (3). Eight planes 
acre sent to Alaska and 1 to Puerto 
Rico, 

Lightplane Imports 
Sought by Argentina 

Buenos Aires— Argentina's Civil Avia- 
tion Administiation is in the market 
for SI million worth of light aircraft 
for pilot training, agricultural duties and 
public services such as emergency medi- 
cal aid and disaster assistance. Govern- 
ment plans to encourage the devdop- 
incnt of these activities were announced 


Executive DC-3 Cruises at 218 Mph. 

A cruise speed of 218 mph. at 10,000 ft. using 700-hp. from each of this executive DC-5’s 
PA-W R1830-75 engines was accomplished maiiilv bv installing Fan American Airways-type 
main landing gear doors. Miner's anti-drag ring cow-lings and a Douglas retractable tail 
wheel. Cabin (below) seats 14. Plane, for Alnion Chemtea) A Materials. Inc.. Qiieagt), 
III. was converted by Executive Aircraft Scrxice. lnc„ Dallas, Tex. 


... for perfeef > sofdermg 

MicroBrazer 

* Accurate, timed heat pulse 

* Eiiminates averheating; 
cold joints 

^ Reduces refects ond trouble 
shooting 

Silver soldering to 1250’ 

V Automotic operotloo for 
assembly lines 

Free Demenstrotien— In your plant 
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NEW AIR RESEARCH and 
DEVELOPMENT COMMAND edition 


Timed to include the details, plons and policy of the forthcoming Research & Develop- 
ment program as determined by the 1957 Airpower budget which is now undergoing 
debate and will become effective July 1, 1956. 


Manufacliirers and suppliers having a business interest 
in Research Sc Development are guaranteed the largest 
and most significant audience in this field through 
Aviation Week's August 6, ARDC issue. Presenting ex- 
clusively the story of this major command, the ARDC 
issue will include a detailed budget analysis as referred 
to above with special reports on research in Missile En- 
gineering, Astronautics, Avionics, Super Aerodynamics 
and Human Factors. 

These reports are now being prepared through, on-the- 
spot writing, by AVIATION WEEK’s technical staff 
(largest and most experienced of any aviation publica- 
tion) in the 12 research, development and testing cen- 
ters of the Air Research and Development Command of 
the United States Air Force. 


EXCERPT FROM HEADOUARTERS AROC lEnEfl TO 
AVIATION WEEK. 

“There have been so many changes, improve- 

ARDC issue appears very timely and promises 
to he of the same if not greater benefit and 
interest than the 1953 edition." 


AVIATION'S LARGEST MILITARY, ENGINEER- 
ING AND MANAGEMENT AUDIENCE WILL BE 
WAITING FOR THIS SECOND EXCLUSIVE ARDC 
ISSUE- BE SURE YOU ARE THERE! 



# ® ^llK A«.0S.W.H,LLPV.L,CA„0N 


asdrhvi Tasif Eld)., Main t tkaid Sli.; Son FtondKO 4. tl Fail Si.; Lm tn|alai U, 1I2S W. Siilh SI.: ttlanid 3. <01 Ibad 
IS, 3S0 Fork S^oort EIdj.; tandan EC 4, T5 Evrlngdon SI.; Forli 0, S, Avaaat Caetoa V, 





Single-Axis Aufopilot Cost $495 


A new heeding conltol for light business und personal planes is the thtee-pound Dart 1. 
priced ut 5495. which comes in hit form. It consists of two units, n turn sensing rleviee 
fg)Toscope nf 3 standard turn.aiid.banV indicator! and an actuator, connected by a cable 
Its ability to maintain directional stability prevents the oftcn-fatal “graicyaid spiral.' 
Unit is made and distributed by Ait Associates, Inc-, Teterboro, N. J. 


by Brig. Gen. Carlos Garcia Cuerva, 
national director of civil aviation. 

Immediate svork oit the building up 
of the counfry'.s fleet of small airaaft 
includes: 

• Obtaining dollar exchange from tlic 
Central Bank for import of planes and 
parts at the official rate of 18:1 (normal 
importing is handled on a frcc-markct 
r.ile of approximately 86:1). The Na- 
tional Bank is being asked to develop 


a special credit system for financin'; 
plane purchases. 

• Flying clubs and otiicr private plan 
users arc subinitting data concemin 
the type of planes they want. 

The gos’erninent plans to pay ditcet 
subsidies to flying clubs to encourage 
pilot training, replacing the present sys- 
tem of payment calculated on hours of 
flying time. The National Civil Avia- 
tion School will be reinstated this year. 



Piper Tests Twin-Engine Tri-Pacer 

Feasibility of coni|ioundiiig powetplants to gisc single engine-aircraft twin-engine reliability 
is being esalnatini h> F'pc' .Airciiift Cotp. cm this 'Tri-Paccr testbed having two 90-hp. 



General Electric 
Offers a Complete Line 
of Instruments 
for Both Commercial 
and Military Aviation 


ELECTRICAl OUANTITIES 



NAVIGATION 

Clr.crloac.1 Compo.. S,..«ni 
Gyro. 

LIOUID LEVEL 



TEMPERATURE 



COMPONENTS 

Spaed Elatnairli 

Gyre Motor. 


TRANSFORMERS FOR AIRCRAFT 



GENEnAL>^ELECTRIC 
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TRAIN SIE NT 
THERMAL 
STRESS IN 
MISSILE 
SYSTEMS 


]. E. Jean 0«ft) Stress Group Engineer, L. A. Riedinger (center) Design Specialist. 

and J. A. Johnson, head of the Structures Engineering Department, 

discuss structural effects of high thermal gradients in thin wall pressure vessels. 

The ever increasing performance requirements of guide'd missiles 
are paralleled by structures problems that grow constantly in complexity. 
Of these, transient thermal stress is one of the most urgent 
in light of projected new developments. 

Several approaches offer solutions to this problem. Both new 
design concepts and advanced methods of analysis, utilizing the most 
modem computers, present favorable avenues of solving structures 
problems such as transient thermal stress. 

Other areas of interest include; 

■ Thermal buckling and siress investigation. 

• Structural optimization in time-temperature environment. 

■ Structural dynamics including acoustic vibration, flutter, 
vibration isolation and dynamics of elastic bodies. 

■ Evaluation of materials for high temperature strength and 
short lime creep properties. 

Those possessing a high order of ability and interest in these fields 
are invited to write. Please address inquiries to the 
Research and Engineering Staff at Van Nuys. 


MISSILE SYSTEMS HIVISION 

LOCKHEED AIRCRAFT CORPORATION 


PRIVATE LINES 


Friedrich Krupp, F.sscii. now uses 3 
Lciirstar Mk- I biisincks trmispoit. 
Kiupp tliicf pilot Capt. Nkiiccll Jacob 
ferried the plane ftoiii Santa Moiiita to 
Gernianv. with stop.^ .it New York, 
Goose Bav and Keflatik at an a'CTii|c 
speed of 273 mph. including 40 miii. 
holding time. 

Free aiqmit deliveries of parts and 
supplies in the metropolitan New York 
area are made bv \'aii Diisen .\ircraft 
Supplies' Fa.vtcn'i Di\isioii. Tctcrlwro 
Airport, X. |. Siipplv lunisc will de- 
liver any of 7,000 items on mail at 
phone orders, h\ mc.ms of a tcgnliir 
truck service departing cacli week-day 
morning and stopping at some 15 air- 
ports. 

W’orkiiig ]>rcss in the New York area 
can use a 1056 Piper Tri-Pacer Super 
Custom at nominal r.itcs to leant how 
to fiv or for pleasure or business trips. 
Plane, supplied bt tlie Piper factory, is 
lused at S.ifair ^■l^hlg Scrsicc. Inf., 
T'e-terboro, N. J. tliis spring and sum- 
mer. Nominal fee of S4 hr. covcts fuel 
and insutance; instruction will be pro- 
vided for S5/lir. 

I'irst Collins WPlOl C-band weather 
radar for a Coiivair 340 lias been in- 
stalled b\ .AiResearcIi .\riation Seniec. 
Los .Angeles. I'lie executive 340 is 
owned bv CoiitineaiP.il Oil Co. 



CESSNA 310 NO. 310 is picked up at the 
factoiv bs 60-sr.-old Tt atsoii la I'orcc 
(emter). i'lidcpeiidciit oil operator ril Mid- 
land, Tex. La Force. hIio has been Rving 
since 1<H7. will pilot the nc« twin on biisi- 
ness trips thtmighmit tbe South and South- 
west, M'asne Chanincx, (left) 'S'est Texas 
Cewa disRibiitor. gives Li I'nice the kcx^ 
to his airplane, while KIdon BIrrsd. regional 
sales mana|er for the Southwest, looks on. 



from langley to luna... 

The builders and pilots of the early bamboo, cloth and wire airaaft were 
men of great courage and vision — 'they had to be. 

Today’s methods of construction are drastically different, Now, every part 
going into a plane is carefully tested by all possible methods. Different too, are 
the men who design and build these planes. Each man is not only an engineer, 
but a specialist in a particular field- 'The attributes these men have in common 
with the early builders are vision, resourcefulness and a pioneering spirit. 

For men of this type. Bell Aircraft offers an unparalleled opportunity to 
work on the most advanced types of aircraft, including: 

GUIDED MISSILES • HYPERSONIC ROCKET VEHICLES • UNCONVENTIONAL AIRCRAFT 

An unusual challenge in any of the following experience levels; 

JUNIOR STRUCTURES ENGINEERS SENIOR STRUCTURES ENGINEER 

STRUCTURES ENGINEER PROIECT STRUCTURES ENGINEER 

INQUIRIES INVITED. CONTACT MANAGER, ENGINEERING PERSONNEL 

Assignmenrs available in the foltowing: 

. PRELIMINARV DESIGN 

• CRITERIA AND LOADS 

• STRUCTURAL RESEARCH 

• STRUCTURAL TEST 

• WEIGHTS ANALYSIS 


DEPT. 23F 
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•o FLIGHT in 10 weeks' time 


Meet the “Giimo”— 245 pounds of portable versatility. 
The “Gizmo” was born in the mind of a Goodyear 
Aircraft engineer. And, recognizing its importance to 
today’s fast-moving armed forces, Goodyear Aircraft 
engineers transformed the idea into this low-cost, safe 
and simple one-man helicopter in 10 short weeks. 
Another great tribute to creative engineering— specialty 
of the house at Goodyear Aircraft. 

Of course, signiheant developments like this are no acci- 
dent. They are the harvest of imagination and ingenuity, 
cultivated by freedom of thought and expression. 

The Goodyear Aircraft engineer knows that here his 
every idea has a chance. And, he knows, too, that at his 
disposal are the most modern facilities available, includ- 
ing one of the largest computer laboratories in the world. 
Here engineers find the stimulation of creative challenge 
and the satisfaction of realistic accomplishment. 


If you are a creative engineer with faith in your ideas 
and confidence in your ability to make them work, here’s 
your opportunity to become a vital part of this great 
creative team. For our growth and diversification make 
it necessary to expand our engineering staffs at both 
Akron, Ohio, and Litchfield Park, Arizona. Oppor- 
tunities are unlimited for creative engineers in all 
specialties. 

Salaries and benefits are, of course, liberal. And if you 
wish to continue your academic studies, company-paid 
tuition courses leading to advanced degrees are avail- 
able at nearby colleges. 

For further information on your career opportunities 
at Goodyear Aircraft, write: 

Mr. C. G. Jones, Personnel Department, Goodyear 
Aircraft Corporation, Akron 15, Ohio, 


They're doing big things at 

GOODYEAR AIRCRAFT 

THE TEAM TO TEAM WITH In AERONAUTICS 
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FLIGHT TEST 
INSTRUMENTATION 
ENGINEERS 





Aviation? The or 


basic program^ paid in its entirety b; 
with Republic more than 


u is exception 
..including I! 
Plan ofTerinp 


a£ 

Repub- 





is of your tecfnicol hackg 

Assistant Chief Engin 
AdMi»i»lrafwii 
Mr. R. L Bortner 
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Your future is assured 
as a United Air Lines 
FLIGHT OFFICER 


Your career at excellent pay 
in a growing industry is as- 
sured as a Flight Officer with 
United Air Lines! 

United is taking delivery this 
year and next on 46 new four- 
engine airplanes — followed 
by the first of 30 DC-8 Jets 
in 1959. United's steady ex- 
pansion means future ad- 
vancement. You're paid 
while training at United's 
extensive Flight Training 
Center at Denver, Colo, You 
receive $485 a month as soon 
as you go on line duty. And 
United offers a broad insur- 
ance program, retirement in- 
come plan, other benefits. 

To quolify you must have a 
commercial pilot’s license 
with 165 hours or more (no 
multi-engine time required); 
be a U. S. citizen, 21-30, be- 
tween 5’7’ and 6'4‘ in height, 
a high school graduate, and 
able to pass a flight physical 
without waivers. Applicants 
with C.A.A. instrument rat- 
ing and superior flight quali- 
fications will be accepted 
through age 32. 

Send the coupon today for 
details on the opportunity 
awaiting you as a United Air 
Lines Flight Officer! 





EMPLOYMENT OPPORTUNITIES 



TO THE FINE ENGINEERING MIND 
SEEKING THE CHALLENGING PROJECTS IN 


AERODYNAMIC ENGINEERS AND SCIEN- 
TISTS are urgently needed now at Convair in 
beautiful, sunny San Diego, California. Excel- 
lent career opportunities exist for junior ,ind 
senior engineers for aerodynamics, perform- 
ance and heat transfer analyses related to 
advanced projects in the supersonic Mach 
number range. A balanced background in 
experimental and theoretical aerodynamics is 
ideal for these positions. Analytical aerody- 
namic studies using analogue and digital com- 
puters are an integral part of this work. 
Challenging positions are also available for 
aerodynamicists experienced in research and 
development wind tunnel and firing range 


CONVAIR offers you an imaginative, explora- 
tive, energetic engineering department... 

to challenge your mind, your skills, your abili- 
ties in solving the complex problems of vital, 
new, long-range programs. You will find sala- 
ries. facilities, engineering policies, educa- 

excellent.^ ^ ^ 

SMOG-FREE SAN DIEGO, lovely, sunny city 
on the coast of Southern California, offers you 
and your family a wonderful, new way of life 
... a way of life judged by most as the Nation's 
finest for climate, natural beauty and easy 
findoor-outdoor) living. Housing is plentiful 
and reasonable. 


Generous travel allowances to engineers who are accepted. Write at once enclosing 
full resume to: H. T. BROOKS, ENGINEERING PERSONNEL DEPT. 117 



3302 PACIFIC HIGHWAY • SAN DIEGO, CALIFORNIA 



EMPLOYMENT OPPORTUNITIES 


DEVELOPMENT 

ENCINEERS 


Di> isions specializing In automaiic controls. At Aero the main 
spccialliesjrc guidance and automatic flight control of missiles 

anism eomponants and jel engine controls. 





draftsmen. icchi"icia^. model 'makersandeva^ 

essential to the project. An engineering degree or itsequitalenl 

CONSIDER 

THESE ADVANTAGES 

■ Minnupolis, the city of lakes and pirks. oflersyou metro- 

■ Salaries, insurance-pension programs, plant and technical 
raciliiies arc all first-rate. 

■ Honeywell, leaderin control systems, manufacturersof over 

variety. A sound growth company, continually espanding, it 
olTcrs permanent opportunity to you. 


WRITE TO US 

send your resume to Bruce Wood. Dept. A W-4-98, Aeronau- 
tical Division, 2600 Ridgway Road, Minneapolis 12. 


Hbneyw^ell 
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what helps an engineer grow? 



“Technical support" says 

Dr. J. P. Silvers, specializing in 
thermodynamics, hydrodynamics in reactor 
design; formerly with Nava! Reactor 
Division of Argonne National Laboratories; 
I with Avco Advanced Deveiopment Division. 
His answer reflects both the thinking and 
opportunity in this new Avco division 
devoted entirely to advanced research 
and development. 


"An engineer should be given plentiful technical assistance. His 
potential cannot be fully realized when his cieative energies are 
corisumed by routine duties.” 


Helping talented engineers and scientists reach full effec- 
tiveness is the best way we, at Avco Advanced Development, 
know of helping our own growth. For outstanding men. 
Avco’.s long-range expansion— in missiles and in all the 
physical sciences— offers unprecedented op|>ortunity. Write: 
Dr. E. R. Piore, Vice-President in Charge of Research. Room 
4 09, Avco Advanced Development Division, Stratford, 
Conn., or Phone Bridgeport, Conn., DRexel 8-0431. 


WANTED 

Leaden, in the exploitation of new areas of Sden.» 

Physical Scientists 

Advanced degree |)reterred in— Physics • .Aero- 
dynamics • Electronics • Metallurgy • Physical 
Chemistry • Mathematics • Thermodynamics 
Engineers 

Electronic • Mechanical • Aeronautical 
Chemical 


avco 

Advanced Development Division 

avco defense and industrial products eomwn. m. .am., ana Dr.oua<ion tacmtl.. a great 



EMPLOYMENT OPPORTUNITIES 



Long Range Opportunities 
for ENGINEERS 


r 






£;it" 





MISSILE SYSTEMS DIVISION— BEDFORD 



EMPLOYMENT OPPORTUNITIES 





JtRSONflEL 






Your Application . . . 






Long Range Industrial and Diverse Military Engineering Fields- 

■ Guided Missiles • Rodor • TRANSAC Oigilel Computers • Underwater Ordnance • Bombing and 


ir>/'/e, P^oue Collect, or A/fly in person to John F. Morrissey 
. . . Your Iniiuiry will be held in Strictest Confidence 

PHILCO CORPORATION 

q OVERNMENT AND PHILADELPHIA 44 

NDLISTRIAL DIVISION * PENNSYLVANIA 
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EMPLOYMENT OPPORTUNITIES 


Abilities 
dBinBiidod 
by this 
position 
call for an 
engineer 
qnalified to 
earn up to 

ns, 000 





Engineers: 

take one minute 
to face your future 


Find out about the unequalled oppor- 
tunities ot Martin — developers of the 
Earth Satellite (Vanguard), ICBM (Ti- 
tcm). Matador and the revolutionary 
Seamoster. 



Outstanding opportunities exist for: 

INSTRUMENTATION ENGINEERS 
PROPULSION ENGINEERS 




STRUCTURES ENGINEERS 
MECHANICAL ENGINEERS 


VIBRATION & FLUHER 
ENGINEERS • FLIGHT 
SIMULATION ENGINEERS 



Your resume will be treated with strict 
confidence. Write to J. M. Hoilyday, 
Dept. AWOS, Martin, Bollimore 3, Md. 


Where the frontiers of tomorrow 
are the projects of today 
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EMPLOYMENT OPPORTUNITIES 


SPECIAL 

SERVICES 

TO THE 

AVIATION INDUSTRY 


Remmert- 

Werner 

ST."lOUIS TOLEDO 

Lambfrf Fi«l4 lipr«u Aicport 
SpMMNfti In 

DC3 

LODESTAR TWIN BEECH 




BALTIMORE AERO SERVICE 


P4RTS & SUPPLIES 


NAVCO 


INC. PCnhlni I.I7II 
DM^ODlIKlt tlECH 


AIRCRAFT DEALEkS 


BUYERS AND SEILERS 
of all type aireroft. 


k SAiES mUSBlTAmiS 









0i^ 


THE ELECTRONICS DIVISION 
OF 

CENERAL MOTORS 


Our current monthly turn- 
over figures are phenomenally 
good. Have been, we are proud 
to say, for years. It speaks 
well for the job opportunities, 
working conditions and the 
wages we pay our Engineers 
and Designers. Investigate 
for your future. Write 


PIONEERING 
OPPORTUNITIES 
in the following fields! 
e MISSILE GUIDANCE 
SYSTEMS 

e JET and TURBO PROP 
ENGINE CONTROLS 
e BOMBING 
NAVIGATIONAL 
COMPUTER SYSTEMS 

• AIRBORNE FIRE 
CONTROL 

e U.H.F. 

COMMUNICATIONS 

• MICRO-WAVE 
EQUIPMENT 




Write today for Employment Application; 

Mr. John F, Heffinper, Supervisor of Salaried Personnel 


AC SPARK PLUG • THE ELECTRONICS DIVISION 

GENERAL MOTORS CORPORATION 

Milwaukee 2, Wis. Flint 2, Mich. 


AVIATION WEEK, Moy 14, 1956 


149 



SEARCHLIGHT SECTION 


Twin Beech, Lodestar and DC-3 owners: 


Retractable Table-for fun or work 

installs in 
limited space 



Need a table for writing, eating 
or entertainment? Ohio Aviation's 
retractable table fits snugly against 
side of plane, opens up to handy 
top surface. Available with radio if 
desired, with speakers installed 
wherever you wish. Attractively fin- 

rior. Replaceable felt top inserts. 


Opens up to 28" 
wide by 18" deep 
Extends only 4'/j" 
from wall when closed - 
Weight is 1 2 lbs. 

Avaihble in only 1 0 days . . 


THE OHIO 
AVIATION CO. 




: for 


Dayton Municipal Airport 
Vandolia, Ohio 


FOR SALE! 

1 LOCKHEED LODESTAR 
Model IB — Ser. No. 2400 — Flush riveted 
1 LOCKHEED 14 

Excellent Condition. Formerly Airline President's personal plane 
Aircro/l ovailable lor imraediole inspecllon and deliver ol our 
Miami iaoiliiy. 


AIR CORR. OF MIAMI 


AIR CORPORATION OF MIAMI 
550 Fitlh Ave. 

New Y.rk, N. Y. 


"Take a Heading for Reading" 

V tin afSr MAINTlNANCt • OVlUiiUL • MOWfICAT/ON • INSTALLATION 
RfADINC AVIATION SIRVICE, INC. 


FOR SALE 
Executive Lodestar 


SLICK AIRWAYS, INC. 


P&W R-1340’s 

and R-1340AS or -57 Helicopl.r engines 
« well OS geared SIHIG. S3HIG. or 


AIRBORNE RADAR 

X-Band — C-Band 



PAGE AIRWAYS I 

Rochester Airport 


Portable 
Irving Grid 
Steel Airfield landing Mats 


Colifornia Airmotive Corp. 

7139 VINtLAND AVI. 

NORTH HOLIYWOOB, CALIFORNIA 


FOR SALE 

NAVION 

Serial N428BK 


WANTED 


We Buy DC-3 and C-47 


REMMERT-WERNER, INC. 


AIRPLANES WANTED 


AVIATION WEEK, 


SEARCHLIGHT SECTION 






and Parts Now i 


CONVERT YOUR C-46 to CAA TRANSPORT 
CATEGORY APPROVED C-46/CW-20T 

No. 2 A 5) 



Si ‘j 
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build your future with 

NEW ELECTRONIC 
ACHIEVEMENTS 



Computer Specialists Electro-Mechanical Designers Environmental Test Engineers Electronic Component Evaluators 
Instrumentation Engineers Fire Control Systems Engineers Flight Control Systems Engineers 
Electronics Research Specialists Computer Programmers Computer Application Engineers Automatic Controls Engineers 
Electronic Engineering Writers Inertial Instrument Development Engineers Preliminary Analysis and Design Engineers 


CONTACT: ^[r.D. S. Grant, 
FPigineciing rcreoimel Oflire Aulonalira.nrp!. Wl-^OAW. 

I2P14 Lakewood BKd^ Downey. Calif. 


Autonetics 
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LETTERS 


ExjUMtanI VisUor 

rnda\ I rtcciutl tvarsl;ctl5 oF your 
artirif "IiK’iti.il CIiiid.iiKc." ninth .ippwttd 
111 \iuiuis- W'lfk. 31 ntll .1' unit kiml 
letter of \l.irth li. I read it nitii 

r;rf3t iiitcrt-'t jik| n.i, vcri mueli pleased. 
I wish to thank son for lOur thonglitfniness. 

I dll mit llimli fli.it I will visit the United 
St.itcs this sear. Tor me .is .1 guosenpe spe- 
eiiilist. .1 visit to flic I'nittd States isnuli! lie 
mil; nf interest if I h.id the opportunity to 
visit gsroscope ivoikshnpi ,iml tii see gsro- 
stopie devices. 

I do not believe tiuf I will get the neces* 
Mn permission in such a short time, nnd ! 
Itvir th:it I » ill hose to postpone ms* trip to 

ft isill be nil pleasure to meet vnu per- 
son-iltv. and I eertainls will p.iv vnii j visit 
while in the Stales. 

With best personal regards, 

Goettingen 
^^'cst Germ.inv 
fDr. .\fa.tiniil/iaii Schuler in lOiv first scig. 
gestetl the idea nf the '‘S-f-mimile pendu- 
lum.'’ which unlocited the door to prjctical 
inerf/al navigation svsteins for missiles and 
aircraft. Dr. Scliiiler .still fcaclics at Goet- 
tingen University. — Ed, j 


Fastener Status . . . 

Uefer to lour issue of .\pri) Ifi and ar- 
Hele headed “USU' Hopes to St.mdardi/c 
Fasteners" {p. i5t and to voiir Editorial 
"A''hn IS Rmiiiing tlie .\iietaft fndustrv?" 
(p. ’ll. The Technical Order (T. 'O. 
•l4iIl-!-9) issued -\ugu.st 2. 195;. states 
tlrat the sarious tspes of fasteners now in 
sers-ice will be utili/ed until present stocks 
are exhausted and llul leplacemeiil svill 
Ise made vsith I’achtnayr fasteners. It Fur 
thcr stales that the order is published under 
the authority of the Secretary of the ,\ir 

No Consultation 

Tliis order vsas Usiied without first con- 
siiltiiii with tile qualified engiiicers of the 
.vireraft indiistr; who were responsible for 
the performance of the ptodiitts chosen for 
production and maintenance. It has also 
plaee-d the present Secretary of the .\ir 
f'’orce, Donald Quarles, in the ciiihanassing 
position of enforcing or cancelling an order 
fur ivhieh he has had nil respoiisibilitv. 

\\'hen Quarles requested opinions 
tlirougli .'WIC from the airframe industrv. 
tlie replies of Ifi major companies olijccted 
to the T. O. giving engineering and poliev- 

Voiir article did not state the fact that 
\ir rotec representatives accompanied Vach- 
m.ut salesmen with the obviiius intent to 
iiifiucnec the clioi.c of this fastener bv 
lliv airframe eom|sanies. It did not state 
that the Via I**(iree wrote airframe companies 
urging them to consider its use on neiv 
designs. Significantly, it did quote W. A. 
MiEiiilcv. .Vssistjnl to the President of 


lert/ifiW#/ mi reiyriiof. 

Paclimavr. tli.it the f.isfener lus sO users, 
hilt he did not n.inie tliciii except for the 
Ri.m f'irelvee. 'Hie article did not shite 
that P.iclinusr does not h.iie production 
tooling for .1 general st.iiiilirdiralinn pin- 
grain and tli.it the price of Hie fastener, as 
quoted to tlic industrv. is in the uatme of 
threx' times the price of those being used 
III design, llnis defeating Piihlie law Ji-DlS. 
It IS easily proven that this fastener will 
not reduce the catalog v.irLations from 
l.ll-td to 7.S hilt would add .mother "S him 
at each m.iinlenanee center and would 
iiicrc’.ise inaiiitciiauce costs to tlie t.ispiier 
by millions of dollars. 

Ineenfive Removed 

If it is Ibe intent ami piii|3osc to diet.ite 
by T. O.'s the choice of products to be used 
by capable design engineers, we base then 
removed ineeiitive from the \meriean vv.iv 
of life and leave .idopteil the Comimmist 
priiicapli of Central control of industrv. W'e 
then throw healths' competition out the 
window, .iiid wc all go to work for hvhat?) 
Government, 

If this policy is c'ontinuecl, wv should 
ab.andon tcmpor.in pniprietiirship and do 
away with our I'ateiil Office and the incen- 
tive motif liased upon merit. 

It will be inteic’stiiig to see how- Mr. 
Qu.itles meets this tvpe of military direc- 

J. Miii.s SuMMtiis, President. 

22 Spring h’.ilify Ril. 

Paiaimis-. N'. f. 


And AIA Role 

On lielinll nf the V.itiiin.il \ircr.aft .Stand- 
ards Comniitice, I would like to call your at- 
tention t(i a serious error m Bob Cushman's 
interesting fastener standardiratioii storv, as 
reported in the .\pril 16 issue of .\si.ciiciN 

The article slates that "f.istener manufac- 
turers (ibjeetioTis [were siibiiiitted to the 
,\ir i''oree) . . . through the .\ircraft Indus- 
tries .Xssociation.” .and again "under spoil- 
scrslim of ,M.\'s National .\ircr.ifl Stand- 
ards Committee . . . f.tstencr firms sent out 
questionnaires to airframe fastener users." 
Aircraft Spokesman 

lliese Statements indicate that the .U \ 
through its National .Mrcraft Standards 
Committee is spokesman for these fasleiier 
moiiufjetuters. This association is spokes- 
man for the aircT.aft industry ami Hie Na- 
tional .\ircraft Shmd.irds Comiiiittec spe.iks 
only for that segment of the aireaaft indus- 
try from which its membership is drawn— 


n-imcli. alicraft .mil missile designers and 
producers. No fastener manuf.ieturcrs 
iiu.ilifv for N \SC memlKT.liip. althoiigli 
tliev .ire intucsted. as snpplieis to the .lir- 
cr.ifl rndii'trv. in the committee's dclibcr.i- 

For the reciird. N\SC li.as figured twice 
on the subject of this Sir Force priipos.il. 
nie first oee.isioii w.ts last November, when 
tile vomnottee w.is mfoniied of tile exist- 
eoce of lids \ir Force 'reclmital Orclvi. 
The Milisl.uice of the light response from 
aircr.ifl m.nuifaetnrers .it the time w.is to 
the effect that thi.s vs'.is an internal .\ir Force 
oi.itter peit.iiiiiiig to the inaiiitcn.ince of 
their -lirpl.ines alter production and deliv- 
ers. 'Ilie Mihjeat was dropped with no fur- 
Hitr ailion. 

USAF Requests 

rile more rexent Conimitfee .letinn was 
nnr Kebman repiv to an official .\ir Force 
request fur comments from the aircraft 
indnstev on the staiid.irdiration prciposal. 
Our repiv, prcweiiting views of the .tirer.tfl 
rattier than fastener manufacturers, rccog- 
ni/cxl the .\it I'oree pccrogalise to use any 
fastener for replacement, hut opposed the 
use of Hds Listener as a standard For 
.lirir.ifl inodiietion. 

W’e would appreciate vniir assistance in 
eorrcetiiig the erroneous impa'ssinn tlut 
.\I \ or N \SC is spokc-sm.m rot coinpanie's 
whose products may Ix' compctilive with 
the Tnniloc fastener. 

S. D. D.smm.s 
T e'chnical Service 
.\ircr.ift Industries .\xsii. 
61U Shoreham Riiilding 
Washington 5, D. C. 


More Brilisli Reaction 

Voiir edituii.il eoiiimcnt on world speed 
reeord letter i.W ,\pril 23. p. I'S) shocks 
me. The grapes .arc sour aren’t thcvl' M'heii 
an .\roerican aircraft beats the speed record 
now rightfully belonging to Great Britain 
wc slull eongratiiliite von and not take refuge 
ill petty excuses, liiitil then voii should 
give cTcdit where credit is clue. 

Bowykr. Director. 

.Societv of Brilisli \ireraft Constructors 

London. I'liiglind 

Willinfi Diaflsinan 

■III I read about is ''Engineer sliortage." 
1 wonder how manv ".V’ draftsmen there 
are like myself fvvithout the benefits of 
a college ediicationi. who ate willing, 
anxious and capable to adsunee further into 

the eiigincetiiig field. 

Sometimes I think the companies are too 
busy lodkiiig out into the colleges to see 
vvh.it expiienccd potcutul there is under 

.-\ftcr 15 vears in aircraft vvitli approxi- 
matclv 5 sears of that in technical illus- 
tiatiun, I'm wondering vvh.it the future is. 

Llaov B, Siulbasky 
51 3 N. Florence Street 
Biirhaiik. Californi.i 
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when Manhattan Island 

looks like this... 


'one relay can 


Yes, tile higher and faster aircraft and mis- 
-xiles llv. the more you need tlie kind of de- 
peiidniiility LEACH is famovis for. One 
■'speeior relay, fitting comfortably in the 
palm of vour hand, cars mean the difference 
betsvcoii a successful mission and a lost plane. 

The uiiiiiue piolileins liroiight about by 
higher and fa.ster flight can only be solved by 
.spetinl devices designed around their solu- 
tion .... aijste.m de.vfgiied. And that’s where 
Leach Rclav has earned its industry-leading 
reputation; we invite the design challenges 
that others avoid .... build rather ihnn avoid 
the "difficiilt" relnij.t. Here, for example, are 
three serious aircraft problems and the Leach 
Relavs ( each a complete, hermetically' sealed 
control package) that solved them .... 


It ON THE GROUND .... incarrcetly 

M phased ground power C'onid cause 

serious equipiiient ilam.'vge. 
lEACH'S ANSWER . . . 9243 I’hiiw-Seiiucncc Re- 
lay, vviiieh includes u 3-phuxc stall tonjuc motor 
and control svA'ilehes- Unless the prexletennincd 
phase seqticnee is applied at normal voltage, the 
rel.iy will nut allow the main contactor to eloso. 


in the air . . . relays iinist oisernte 

a I fnim low-level indicators (tlieniio- 

couples, siihmlniature tubes, small 
' slip rings) ami shock resistance isvital. 

lEACH'S ANSWER 9281, a eomhinalion of 

relay and magnetic amplifier, is sensitive to 250 
inicroivatls, is immune to shocks as great as 51) g. 
fn addition it is eoiiipaet and light. 


ON COURSE . . , , gyro compasses 
drift if voltage input drops, hut 
the luck EMF Hiey generate 
holds normal relay's closed for 
1.5-30 mimites. 


lEACH'S ANSWER , , , 92(57, Closc-DifFerential 
Relay, ;i combination of magnetic amplifier, recti- 
fier, and relay which warns the pilot of a drop in 
voltage. It is not ;iffeeted by shock or v Miration. 


LEACH 


CORPORATION / LEACH RELAY DIVISION 

I St>5 AVALON tOUlEVACO • (OS ANGSUS 3, CAdFORNIA 
OISritICT OFFICES ANC REHiESENTATIVES IN PliINCIPAL C11IES OP U. S. AND CANADA 
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MECHAPONENTS DIVISION ^ 

El Segundo, Californio 


MECHATROL DIVISION 

Wesfbury, 1. 1., New York 


EASTERN DIVISION 

Westbury, L. I New York 


WESTERN DIVISION 

Howthorne, California 



